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The march of the electronic arts 


Film producers to spend 
millions in 1931 


What is expected to be one of the 
greatest booms in picture production 
since the advent of sound pictures is 
forecast for 1931, by leading executives 
of the industry. Adolph Zukor, of 
Paramount Publix Corporation has an- 
nounced that his studios would produce 
approximately 55 or 60 feature pictures 
in Hollywood and 5 to 20 features in 
the company’s New York Studios under 
a budget estimated at $25,000,000. 

Metro-Goldwyn-Mayer Studios are 
laying plans for approximately 50 fea- 
ture pictures and also additional foreign 
language pictures. 

Warner Brothers, including First Na- 
tional, has announced plans for over 
70 feature pictures making the largest 
production program undertaken by the 
company. 

United Artists and Universal Pictures 
are planning the production of 20 fea- 
tures each necessitating a budget of 
$15,000,000. Fox Film Corporation has 

program calling for upwards of 50 
teatures. Radio Pictures has planned 
on 30 or more features, while Pathe, 
Columbia and others are also planning 

irge schedules. 


+ 


State radio quotas 
concern Commission 


nticipating an outcry in Congress 
ainst the present division of radio 
adcasting facilities among the states, 
| of the members of the Federal Radio 
mmission with the exception of Com- 
ssioner H. A. Lafount have advanced 
ins for meeting the state quota 
igations imposed by the Davis 
ialization amendment. 

(he Davis amendment prescribes an 
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equal division of wavelengths, power 
and hours of operation among the five 
zones into which the country is divided 
for radio administrative purposes and 
then a division among the states within 
those zones in proportion to their 
populations. 
+ 


BEAM MICROPHONE 





Developed by RKO Studios, Holly- 
wood, this parabolic reflector with 
microphone placed at the focus is 
used for long distance pick-up in re- 
cording sound pictures 


U. S. Supreme Court holds 
film producers in trust 


Ten of the largest motion picture pro- 
ducers in the country and 32 film- 
distributing boards handling 98 per cent 
of motion picture film output in this 
country, were held guilty of violating 
the Sherman anti-trust law in two 
decisions handed down November 24, 
by the United States Supreme Court. 

The producers and distributors in- 
volved in the two cases before the 
Court included: Metro-Goldwyn- Mayer 
Distributing Corp. ; Paramount-Famous- 
Lasky Corp.; Universal Film Ex- 
changes, Inc.; United Artists’ Corp.: 
F-O-B Pictures Corp.; Fox Film 
Corp.; Pathe Exchange, Inc.; Vita- 
graph, Inc.; Educational Film Ex- 
changes, Inc., and First National 
Pictures, Inc. 

Justice McReynolds, in referring to 
the standard exhibitors contract, stated : 
“Certainly it is unusual, and we think— 
directly tends to destroy the kind of 
competition to which the public has 
long looked for protection. Ter pro- 
ducers and distributors of films con- 
trolling 60 per cent of the business 
agreed to contract with exhibitors only 
according to a standard form and then 
combined through thirty-two local film 
boards of trade with other distributors, 
who with themselves control 98 per cent 
of the entire business. 

“In order to establish violation of 
the Sherman Act it is not necessary to 
show that the challenged arrangement 
suppresses all competition between the 
parties or that the parties themselves 
are discontented with the arrangement. 
The interest of the public in the pres- 
ervation of competition is the primary 
consideration. The prohibitions of the 
statute cannot be 
motives.” 
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Paramount startles industry 
with new 65 mm. equipment 


Dr. N. M. LaPorte of the Paramount 
Publix Corporation, unveiled for the 
first time, to the New York Chapter 
of the Society of Motion Picture Engi- 
neers, on December 5, the new 65-mm. 
camera and projection equipment about 
which there has been so much secrecy 
for months. All of the equipment shown 
was developed and manufactured abroad. 
The projector is an Ernemann unit 
built in Germany and is of most un- 
usual design. The projection head is 
a multiple type accommodating either 
35 mm. or 65 mm. film. The aperture 
opening used for the wide-film shown 
is 23 x' 41 mm. making a picture ratio 
of 1 to 1.78. The lenses for the pro- 
jector and camera were designed by 
Carl Zeiss, Jena. 

The new wide-film camera, which was 
built by DeBrie Etablissement, Paris, 
is also of unique design. It is built on 
a pedestal provided with an electric 
motor for propulsion; the camera unit 
can be steered about the set with a con- 
trol lever similar to handling a motor 
car. The camera may be raised or 
lowered by motor power on the pedestal 
shaft. The camera is provided with a 
230 degree shutter opening. Several 
reels made with this new wide film 
equipment were shown. 

A new form of optical printer also 
built by DeBrie for Paramount and 
used in making reduction prints from 
65 mm, to any width was exhibited. 


+ + 





EAVESDROPPING OF NO VALUE HERE 





Sergius P. Grace of the Bell Laboratories is shown demonstrating apparatus 
used for scrambling speech, making possible secret transatlantic radio tele- 
phone conversations 


— 
Films showing Paramount’s new 
color system were presented. These 


films were made by a three-color addi- 
tive process and the definition and light- 
ing values were most excellent indicat- 


. 


TO CHEER HARVARD’S CRIMSON TEAM 








This loud-speaker unit, said to be one of the largest in use, has been installed 
at the football stadium at Harvard, Cambridge, Mass. 
made from it can be heard with clarity over the entire field 
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Announcements 


— 


ing great progress in color photography. 

Dr. LaPorte pointed out that all the 
film equipment shown was adaptable to 
any standard width that might be 
agreed upon by the industry. 


o2 


Amplifier business growing 


A lusty growing infant of the radio 
family is the amplifier manufacturing 
branch. Amplifiers in theaters, audi- 
toriums, public parks, ball rooms, rail- 
way stations and similar places are 
becoming so widely used that the 
manufacturing of amplifiers is one of 
the rapidly growing developments in 
radio. To meet the needs of amplifier 
manufacturers the Radio Manufacturers 
Association has approved new services 
to be afforded to the amplifier group, 
headed by A. C. Kleckner of the 
Webster Electric Company, Racine, 
Wisconsin, chairmane There has also 
been approved a recommendation of 
Chairman Kleckner to form a special 
amplifier section of the Standards Com- 
mittee of the RMA Engineering Divi- 
sion. The amplifier section will develop 
standardized ratings for power ampli- 
fiers and also cooperate with the Na- 
tional Board of Fire Underwriters in 
drawing up a satisfactory set of stand- 
ards covering amplifiers. Export trade 
in amplifiers and traffic, statistics, 
legislative and other interests of ampli- 
fier manufacturers also will be specially 
developed by respective RMA 
mittees. 


com- 
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“Business” will be keynote 
of 1931 RMA trade show 


The annual convention and trade show 
of the Radio Manufacturers Associa- 
tion in 1931 will be held in some middle 
western city and during the first or 
second week in June, under a decision 
reached November 18, at a meeting of 
the RMA board of directors at the 
Hotel Cleveland. Business, without 
ballyhoo, will be the keynote of the 1931 
gathering of the radio industry, which 
is the largest industry assemblage in 
the United States and which drew over 
32,000 persons to Atlantic City. 

Choice of a meeting place for the 
1931 meeting was deferred temporarily 
by the RMA directors. There is keen 
competition for the 1931 trade show 
between the cities of St. Louis, Pitts- 
burgh, Chicago and Detroit, and one 
of these four cities soon will be definitely 
selected. The RMA Board plans to hold 
the 1931 convention and trade show 
under one roof and along simplified, 
economical lines, with the least possible 
expense to exhibitors and trade visitors. 
There will be reduced railroad rates to 
the convention city and no increases in 
normal hotel rates. 

To insure exhibition of new and cur- 
rent radio merchandise in the 1931 
show, the RMA board of directors 
adopted a new rule which will require 
all exhibitors to show their new or cur- 
rent receiving sets and other radio lines. 
This rule will prevent recurrence of 
exhibit conditions in the last show. 

Another new rule for the trade show 
will permit exhibition, not in the show 
but in the demonstration rooms of ex- 
hibitors, of associated radio products 
made by manufacturers in addition to 
receiving sets, etc. 


. 


Gifford predicts early 
prosperity 


Walter F. Gifford, President of the 
American Telephone and Telegraph 
Co., speaking to members of the Essex 
Institute in Salem, Mass., on Novem- 
ber 24, said: “As sure as I am stand- 
ing here, this depression will soon 
pass, and we are about to enter a period 
of prosperity, the like of which no 
country has ever seen before; a new 
era of big business working for the 
fulfillment of its social obligations; and 
a new development in industry to work 
out the problems of distributing what 
we have on the basis that we have a 
plenty to go around.” 

Mr. Gifford stated it was inevitable 


that business through science would 
vork toward an industrial and social 


Utopia, which would be gained by the 
pertection of the best and cheapest 
possible service consistent with financial 
satety, 
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LABORATORY ON WHEELS 





This motor truck is equipped with 
complete acoustical measuring equip- 
ment for making analysis of theaters 


and = auditoriums. Designed by 
Warner Bros. Studio, Brooklyn, N. Y. 
+ 


Radio interference 


A plan for cooperation between radio 
manufacturers to reduce the interference 
troubles of the radio public has been 
adopted by the Radio Manufacturers 
Association. The association’s board of 
directors, meeting November 18, at 
Cleveland, approved the program pre- 
sented by H. B. Richmond of the Gen- 


+ 





eral Radio Company, Cambridge, Mass., 
chairman of the RMA engineering divi- 
sion, to enlist the cooperation of manu- 
facturers on interference work. This 
will be carried on through a special in- 
terference section of the engineering 
division and later it planned to 
enlarge the interference service for the 
owners of radio feceiving sets by the 
establishment of a separate bureau in 
the RMA for such interference work, 
under the direction of competent en- 
gineers. 


is 
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Short-wave channels made 
available to film industry 


The Federal Radio Commission, on 
November 26, set aside three continental 


short-wave channels for the use of 
motion picture producers. Frequencies 
of 1552 and 1556 kilocycles, hitherto 


reserved for ship stations, have been 
made available for temporary use in 
connection with the production of mo- 
tion pictures. Power on these fre- 
quencies is limited to 250 watts. A 
third channel, on 1554 kilocycles, was 
set aside for radio-telephone contact. 

The purpose of these channels is to 
provide facilities for communication 
between parties “on location” with the 
main studios. This will provide the 
necessary means of communication to 
location parties in desert areas, ship- 
board, etc., where no other means of 
communication are available. Such 
facilities will speed up production of 
talkies and shorten the period of main- 
taining parties on location. 


+ + 


CROOKS AND GANGSTERS BEWARE 








View of teletype machine over which alarms are sent simultaneously to all 
precincts by the police department of Dearborn, Michigan. 
with radio on police cars, will not make the criminal’s lot any easier 


This equipment, 








Broadcast-station POWER 
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If 28 additional 
broadcasters get 
high-power licerises 





[f present broadcasting 
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Annual sales of radio-receiving sets, 1922 to 1930, showing 


influence of broadcasting conditions on public’s purchases 


By O. H. CALDWELL 


Editor Electronics, Former Federal Radio Commissioner 


ie FEW other places in industry or business is there 
such a close relationship as exists between the quality 
of broadcasting service supplied to the public, and the 
public’s response in the form of the purchase of radio 
sets. Radio-receiver sales in any territory depend upon 
the technical and program character of the broadcast 
service received, as can be shown by repeated examples 
when tracing the history of broadcasting to date. 

In 1926, when the radio law broke down and radio 
broadcasting relapsed into a state of chaos, the effect was 
immediately shown in the collapse of retail radio sales. 
Again, as early powers of broadcasting stations were in- 
creased, radio sales mounted upwards. 

Better broadcasting is thus an effective stimulant to 
radio-set sales. One cannot sell radios unless there is 
broadcasting ; just as one cannot grow a garden unless 
there is sunshine. Obvious as this relationship would 
seem to be, there has yet been a surprising lack of atten- 
tion given to the broadcasting situation by those whose 
business investments most depend upon it. Executives 
of ‘radio manufacturing companies too often have felt 
or shown little interest in this vital service, which is the 
very life blood of their continued radio business activity. 

Within the last two weeks, representatives of 
Electronics have interviewed radio leaders who have 


We must open up new territories for 
receiver selling, if 1931 and 1932 vol- 
umes are to repeat past levels. Higher 
powers for existing stations will do it. 
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responsibility for producing and selling a large part of 
the country’s radio sets. 

These men all seem to expect a contraction in radio 
sales volume during 1931 and 1932. They say that 
“saturation” is now so far advanced that we cannot again 
have.a 4-million-set year. 

But is this the inexorable picture facing us? 

Let us look at the real facts of the situation from 
the broader angles of the radio art. 

In those parts of the United States where good broad- 
casting service (that is, high signal strength) is now 
being had, it is true that saturation of receiving sets is 
now approaching a fair degree of intensity,—for all of 
the radio sets sold during recent years have been going 
into these regions. 

But there are still vast populated regions of the 
country where broadcasting is pitifully poor,—where the 
extent of the broadcasting receivable is a single faint 
program, available only during night hours in winter 

















Present “fair-quality” service areas of the 28 broad- 
casting stations (chiefly 5 kw.) which are now asking 
the Radio Commission for 50 kw. licenses 
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and 1931 radio-set SALES 


time. Such broadcasting service of course cannot pro- 
luce radio sales. 

Forty per cent of the nation’s population live seventy- 
tive miles or more from broadcasting stations furnishing 


consistent regular satisfactory programs. In_ these 
oorly served territories, where only one. or two 


programs are received, each spoiled by static, few radio- 
sets, naturally, are yet in use. But these populated areas 
offer great opportunities for future radio-set sales, as 
has been demonstrated each time an increase in power 
has been granted to the broadcaster serving such a 
territory. 

lhe solution of the radio industry’s problem, therefore, 
is to get existing broadcasting stations to increase their 
powers to reach these now sterile sections. At this 
moment, 28 leading independent broadcasters from all 
parts of the country are in Washington applying to in- 
crease their powers to 50 kw., being willing to spend 
$300,000 each to improve their service ranges—the very 
thing that all the listeners, the farmers, and the radio 
manufacturers and dealers most want them to do. 

Only the Radio Commission, operating against the 
consensus of all engineering opinion, holds back against 
this necessary and inevitable action,—on account of 
political pressure from its Senate masters (who do not 
yet comprehend high power as an improved service to 
the rural and farm population ). 


Independent broadcasters in majority 


Already many radio manufacturers and other industry 
leaders are on record as favoring high-power. For their 
own self-preservation, however, the present emergency 
demands that they go emphatically further, entering the 
battle vigorously in the interest of the whole radio 
industry. This matter of high power is not a question 
involving the so-called “radio trust” stations. The 28 
broadcasters applying are chiefly independent, far-seeing 
public-spirited concerns,—newspapers, educational in- 
stitutions, department stores, business houses, etc., from 
all parts of the country, independent of any radio-trust 
ownership or control whatever. 

















“Fair-quality” service areas of the 50-kw. broadcast 
stations of U. S. as they would appear if applications 
now before Commission were granted 
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HIGHER POWERS FOR STATIONS 
ON CLEARED CHANNELS WILL— 


Bring clear, strong signals to millions now 
poorly served 


Open up vast new territories for receiver sales 


Improve summer reception everywhere, ironing 
out summer slump and extending production- 
period of radio factories 


Usher in $100,000,000 of waiting receiver sales 


Open up $10,000,000 business in broadcasting 
apparatus 


Restore employment to 100,000 radio workers 


The moral influence of the radio industry and trade, 
exerted through its representatives in Congress will speed 
Commission action on high power immeasurably by 
interpreting the situation to the Senators in its true terms 
of high power as a service to the rural population. 

The direct effect would be to put good clear strong 
broadcasting into all the now unsaturated territories, 
and so immediately to stimulate sales of receiving, as has 
been repeatedly demonstrated locally where broadcast 
stations have increased their powers. 

With radio manufacturing volume next year other- 
wise facing saturation, prompt action in_ getting 
high-power broadcasting is the one remaining funda- 
mental factor which can restore radio sales to their past 
happy situation of 3 and 4-million-set years. 

Thus upon the prompt action of the Radio Commis- 
sion in granting high-power licenses, there now await 
$10,000,000 in broadcast station sales ; $100,000,000 in 
receiving set sales; the future prosperity of the radio 
industry, and the employment of a hundred thousand 
radio workers. 


Broadcasting stations applying for 50 kw. 


WHAM Rochester, N. Y. Stromberg Carlson Telephone 
Ifg. Co. 

WOR Newark, N. J. Bamberger’s Department Store 

WBZ Springfield, Mass. Westinghouse Elec. & Mfg. Co. 

WBAL Baltimore, Md. Consolidated Gas & Elec. Co. 

WHAS Louisville, Ky. Courier Journal 

WCAU Philadelphia, Pa. Universal Broadcasting Co. 

wwJ Detroit, Mich. Detroit Evening News 

WRVA Richmond, Va. Larus Bros. & Co. 

WJR Detroit, Mich. The Goodwill Station, Inc. 

WBI Charlotte, N. C. Queen City Broadcasting Co. 

WSM Nashville, Tenn. National Life Insurance Co. 

WSB Atlanta, Ga. Atlanta Journal 

KVOO Tulsa, Okla. Southwestern Sales Corp. 

WREC Nashville, Tenn. WREC, Inc. 

WMC Memphis, Tenn. Commercial Appeal 

KFAB Lincoln, Nebr. Buick Auto Company 

wcco Minneapolis, Minn. Washburn-Crosby Mills 

WTMJ Milwaukee, Wis. Milwaukee Journal 

WCN Chicago, Ill. Chicago Tribune 

WMAQ Chicago, II. Chicago Daily News 

WCFL Chicago, Ill. American Federation of Labor 

WBBM Chicago, Il. Atlass Brothers 

WHO Des Moines, Iowa Bankers Life Ins. Co. 

Wwoc Davenport, Iowa Palmer School of Chiropractic 

KGO San Francisco, Cal. General Electric Company 

KOA Denver, Colo. General Electric Company 

KSL Salt Lake City, Utah Mormon Church 

KPO San Francisco, Calif. San Francisco Chronicle 

KHJ Los Angeles, Calif. Don Lee, Automobiles 
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Analysis of 
uniform r.f. 
amplification 


By EDWIN A. UEHLING 
































MONG the principal aims of all research in the field 
of radio-frequency is the development of an 
amplifier capable of high sensitivity and selec- 

tivity; and capable, moreover, of maintaining these 
characteristics with a high degree of uniformity over 
the entire broadcast range. Inasmuch as this is a range 
of three to one in frequency, and of nine to one in the 
variable parameter of the amplifier, this aim toward 
which development has proceeded will constitute no mean 
accomplishment when achieved. Progress has been so 
persistent during the years of the history of radio engi- 
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Fig. 1—Circuit suggested for effecting uniformity 
of amplification 


neering that one might say the goal in question has been 
very nearly reached. 

Uniformity of selectivity and uniformity of sensitivity 
are separate problems and are usually treated as such, 
though, of course, they are related in many particulars, 
and a complete treatment of one cannot be carried out 
without due consideration of the other. Nevertheless, 
it is our purpose at this time to consider exclusively 
the problem of uniform amplification. The methods to 
be described have been used frequently, and may find 
a more or less universal application in the future. 
However, an adequate description of the theory of 
uniform amplification is lacking, and in view of the 
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importance of the subject, such a description may be of 
considerable value to many engaged in certain fields 
of research. 


Non-uniformity is inherent 


We will ascertain the nature of non-uniformity of 
amplification before discussing the means of controlling 
it. The current in the tuned circuit of a transformer 
coupled stage of radio-frequency amplification is given 
by the equation 

uE,wM 
= wv M* + RR: 
where uw is the amplification factor of the tube, E, is 
the impressed signal voltage on the grid of the preceding 
tube, wM is the mutual impedance, F, is the plate circuit 
resistance of the tube, and Re is the tuned circuit resist- 
ance. As the frequency is varied all factors in this 
equation except @ and Re are constant. Rewriting the 
equation to give the amplification directly, we have 
Amplification = AP ER 

The extent to which the amplification will vary with 
change in frequency will depend on the value of the 
term R,Re as compared with w*M?, and on the amount 
of variation in R. with frequency. But in order to 
realize the maximum possible amplification at any given 
frequency *M? should be equal to R,Re at this fre- 
quency. In general this condition is difficult to realize 
because of practical considerations. One permits himself 
to feel fortunate if he can make the term @*1/? equal to 
or nearly equal to the term FR,R2 at the highest fre- 
quency of the broadcast range. Having established this 
condition he has given to the amplifier the highest 
possible amplification at all frequencies attainable under 
the circumstances for which the amplifier is designed. 
The characteristic, however, will be anything but inde- 
pendent of the frequency. If optimum conditions can 
be established at only one frequency, the amplification 
frequency curve must necessarily reflect this condition. 

A first derivative of the equation with respect to @ 
may be taken, considering FR. in this equation as one of 
the variables. If Re, is considered to vary directly as the 
frequency, the derivative of the equation will be of the 
form 


K’ 

(w M? + K")? 
where K’ and K” are positive constants. The first 
derivative is therefore positive for all frequencies regard- 
less of the relative values of w*M* and R,R2 at any par- 
ticular frequency. Consequently the amplification in- 
creases with increasing frequency for all conditions of 
coupling : deficient, critical, and sufficient coupling. While 
an increase in @M produced by an increase in M causes 
an increase in amplification until w7/? = R,R2, beyond 
which no further increase in amplification can be 
obtained, an increase in ®M produced by an increase in 
w has quite a different effect. The inherent nature of 
the variation in amplification with frequency is quite 
obvious. 


Screen-grid tube circuits are similar 


Similar characteristics are to be found in amplifiers 
using the screen-grid tube. The plate impedance of these 
tubes is so high that conditions seldom exist under which 
it is possible to realize the optimum amplification char- 
acteristics. The square of the mutual impedance, if the 
coupling between circuits is by means of a transformer, 


December, 1930 —ELECTRONICS 





— > oe 


ae 























t 
t 7” ad ™ 
‘ aie 
or: Uae 
E,sinwt R, 
B 


Fig. 2—Circuit used for solution of the problem 
of uniform amplification 


is usually but a small fraction of the product of the 
tuned circuit and plate resistances. For this reason a 
close approximation to the amplification obtained is given 
by the product of the mutual conductance of the tube 
and the load resistance. If the coupling from one tube 
to another is by means of a tuned impedance the load 
w"L* 


2 


» 





resistance is given by The amplification is then 
proportional to this term. Since R» seldom varies at 
a greater rate than the first power of the frequency 
at low frequencies, and at only a slightly higher rate at 
the higher frequencies, this term can be considered to 
vary approximately as the first power of the frequency. 
Accordingly the amplification when screen-grid tubes are 
used varies at even a greater rate than when other tubes 
are used. The variation for a single stage may be almost 
three to one over the broadcast range, and for a two- 
and a three-stage amplifier the value of the variation will 
he the square and the cube of this value respectively. 

These causes of variation in amplification, which are 
inherent in the amplifier, cannot be eliminated by any 
straightforward application of amplifier principles. 
Therefore when an amplifier is to be used over a wide 
range of frequencies something more than a simple 
amplifier is required. Means, which are not a part of 
amplifier design as such, must be employed which will 
introduce a certain amount of uniformity in the amplifier 
characteristic at various frequencies. It is these methods 
which will be discussed at this time. 

Studying the amplification equation we observe that 
the symbol denoting the mutual inductance of the ampli- 
filer appears in the numerator. A method of introducing 
uniformity in amplification suggests itself immediately. 
If the mutual inductance can be made to vary in some 
desired fashion a partial or complete compensation for 
other variables in the equation may be obtained. Obvi- 
ously this method is worthy of investigation. We will 
‘ind, after the investigation has been made that a partial 
application of the method has been used many times in 
the past, usually unknown to the research engineer. 


Introducing uniformity of amplification 


The method used is characterized principally by the 
‘troduction of a tuned circuit in series with the primary 
the radio-frequency transformer which is coupled 
uctively to the secondary coil of the transformer with 
upling 180 deg. out of phase with the principal 
upling to this coil. The illustration of Fig. 1 shows 
arrangement in detail. It is evident that the effective 
upling between primary and secondary is a function 
the frequency. The rate and sign of the variation is 
so obvious, and a solution of the circuit equations 
necessary. This solution will yield the design informa- 
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tion required, and will increase considerably the ease with 
which the desired results may be obtained. 

A study of Fig. 1 shows that the arrangement consists 
essentially of three circuits and three sets of mutual 
impedances. Using the notation of this figure we write 
down the circuit equations 


rte : d d7| 
[ R. + Loti to + [ R. +Ri+ Rp, +L, dt +L, dt 
1 d 
i + [ a. = — M,; dt t, jut — uE,e 


d 1 y 
[Rt le t+efat | i+ 


ah. a. 
[ R, +L, =| i + M, ane 0 


e,. ss ae d 
M> dé te -T M, dt — M, dt 


The solution for t2 due to Ey is not sufficiently simple 
to be used with facility, and accordingly another method 
of solving these equations will be used. The problem 
is unlike ordinary three-circuit problems in that not only 
does a mutual impedance exist between the first and 
second, and the second and the third circuits, but also 
between the first and third circuits. 

We will obtain an approximate solution of these equa- 
tions in the following manner. Assume an alternating 
e.m.f. E, sin wt impressed between the points A and B 





of Fig. 2. A current 7’ will flow in the principal circuit 
having the value 

r Eo sin wt 

<s jwlo + Ro 





| — SLs pe 


In the inductive branch of the parallel circuit there 
will be a current 
Ey, sin wt | 
joLo + Ro 
and in the capacity branch 


“1 


ss = 





¢" = juC,E, 8 of 
We are interested in the ratio of 2” and 7?’ 
4” 1 





v = 1— WLC, + joR.Co 
This ratio is a function of the frequency, and as a 
consequence the tuned circuit L.C,R, located with ref- 
erence to the principal circuits as shown in Fig. 1 may 
be considered simply as an arrangement for obtaining a 
variation of the current in a mutual impedance @M, 
according to a predetermined manner. But a current 
varying as a function of the frequency in a fixed circuit 
parameter can be replaced by a fixed current in a variable 
circuit parameter. Therefore in place of M, we may 
consider a mutual inductance of the value 
M, 

M = TLC, + eRe 
Since this mutual inductance is of the opposite sign to 
the inductance M, the total effective m‘itual inductance 
in the circuit connecting the currents 4; and #3 is 


: M 
M = M:1—M = M; — 1 sae w'LoCo 





oO 
+ joR,Co 

Now if the frequency at which the amplifier is used 
is always below the frequency for which 

1 
* 

the value of M, the effective mutual inductance, will 
decrease with increasing frequency. The values of L, 
and C, can be so chosen that this condition for @ is 
fulfilled throughout the operating range. Also, the rate 
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at which variation with frequency will take place will 
depend on the product of the values of L, and Cy. A 
proper choice of M,,M,, and the product L,C, will give 
to M any desired value at any frequency in the broad- 
cast range as well as the desired change in this value 
with change in frequency. 

For a single effective mutual inductance /, the ampli- 
fication has been found to be equal to 


‘feati Py pw M L 7 
Amplification = om? + | RR: 





In deriving this equation all impedances in the primary 
circuit with the exception of Rk, have been neglected. 
Therefore we may use for the value of / in the ampli- 
fication equation the effective value 

M, 

1 — wLl,C,y + jwR,C, 

only on the supposition that the impedance of the tuned 
circuit L,C,R, is small compared with Ry. This is not 
a serious limitation. In selecting values for L, and Cz, 
it will in general be found advisable to place the resonant 
frequency of this combination of circuit elements well 
out of the broadcast range. Consequently the impedance 
is small compared with the value of the resistance Fp. 

We are now ready to see how the equations for 
amplification and for effective mutual inductance may be 
used together. We have seen that the value of the 
amplification increases with increasing frequency. We 
may wish to know now the condition under which the 
amplification will decrease with decreasing J1/. The 
derivative with respect to 1 of the amplification equa- 
tion is positive when 

RyR’2/w, > wM* 


M: — 





and negative when 
R,R'2/W) < oM? 
where FR» is considered to vary directly as the frequency, 


Woy 
but has the value A’s at the lowest frequency =— of the 
broadcast band. Therefore the amplification decreases 
with decreasing M throughout the broadcast band if at 


every frequency in this range 


RpR: > «*M? 


This condition is nearly always satisfied. In amplifiers 
using the screen grid tube this condition is not only 
satisfied, but the value of Rp), is so large compared 
with w*M* that the amplification varies very nearly 
inversely as the coupling. 

We are now ready to determine the approximate values 
of M, and M, for an amplifier using the screen grid 
tubes. If in the tuned circuit in the series with the 
primary coil w7L,C, < <1 for the highest frequency 
of the broadcast band, a simplification in the equation 
for the effective mutual inductance of the circuit may 
be introduced and the equation written as follows: 

Mo 

1 — LL. 

We will now determine the values of 1, and 1, to be 
used in a particular amplifier. Experience tells us the 
value of the ratio of the amplification at the highest 
broadcast frequency to that at the lowest frequency in 
a particular amplifier. Let this ratio be denoted by k. 
Now introducing the circuit modification of Fig. 1 we 
will require a change in the effective mutual inductance 
over this range of frequencies which expressed as a 
ratio may also be denoted by the symbol k. It should 
be remembered that this simple procedure is possible only 





M = M; —_ 
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Fig. 3—Curve A—Variation in amplification with 
frequency 


Curve B—Amplification as a function of M for 
values of R,R:; increasing in the order a, b, c 
Curve C—Required variation in M needed to 
approximate ideal Curve D 


in the case of the screen grid tube. For all other tubes 
the change required in J will differ considerably from 
the value k. Since the ratio of the effective mutual 
inductances at the highest and lowest frequencies is equal 
to k, we have 


Mo ___ 
hT TS WLC oy 
: Mo 
M, aan 1 — Wala, 


where @» corresponds to the highest frequency and @, 
to the lowest frequency. JL, and C, are chosen on the 
basis that w*2l,C, <1. My, is chosen generally as the 
largest possible mutual inductance obtainable. This equa- 
tion then gives the required value of M,. 

When other than screen grid tubes are used the value 
of M, is selected with slightly greater difficulty. The 
easiest method is perhaps one of selecting a set of 
values; determining from this set a value of M at the 
highest frequency and another value for the lowest fre- 
quency; and then substituting these values of M in the 
amplification equation, determining a value of the ampli- 
fication at two different frequencies. In making this 
substitution different values of Re must be used for the 
different frequencies. This process may be carried out 
until a set of values for M1, M,, C, and L, are found 
that give a constant value for the amplification. 

These equations will probably simplify to some extent 
the work of designing radio-frequency amplifiers of 
uniform amplification characteristics. They are directly 
applicable to amplifiers using the screen grid tube, and 
as a consequence they are especially valuable at this time 
when the use of the screen grid tube is almost universal 
in radio-frequency amplifiers. Similar results may be 
obtained directly in the laboratory by experiment, but a 
small amount of computation using these equations will 
greatly facilitate the work. One might add, furthermore, 
that these equations and the methods by which the circuit 
of Fig. 1 has been solved give an interpretation of the 
functioning of this circuit, which, if a more rigorous 
method of solution had been used, might have been con 
siderably more difficult, or practically impossible. 
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A dual-frequency 
audio source 
for general 


laboratory use 


By G. F. LAMPKIN 





F A continuously variable source of audio frequency 
e desired, a beat-frequency oscillator is a most 
suitable instrument. There are other times, however, 
when only a single audio frequency is needed, and a beat- 
frequency oscillator is either too bulky or too expensive. 
At such times a dynatron oscillator of the sort de- 
scribed below is adequate. It has been designed to be 
most compact; to give a wide range of output voltages ; 
to give one frequency near the center of the musical 
range, and another near the center of the voice range; 
to be nearly independent of the nature of the load; and 
to give a sinusoidal wave form. 
The times when a single-frequency audio source 1s 





The oscillator is very compact; it is contained in 
a box five inches square 
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Comparison of the wave form with a 60-cycle timing 
wave of the 415-cycle output 


of use include those when bridge measurements are 
necessary ; when sensitivity and selectivity tests on radio 
receivers are made; when tone modulation is needed on 
radio transmitters; or when various transmission net- 
works—amplifiers, filters, long lines—are to be studied. 

The schematic circuit of the unit is drawn in the figure 
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Circuit diagram of audio oscillator of the dynatron type 


The UX-222 screen is used as a dynatron oscillator be- 
cause of the simplicity of the circuit, the ease of oscil- 
lation at audio frequency, and the purity of wave form. 
Two resistors are used to place the correct plate voltage 
on the UX-222, and thus eliminate one battery tap and 
connection. The oscillator feeds through a voltage-con- 
trolling potentiometer to the output tube. The latter is 
used to isolate the dynatron from the load. A choke and 
condenser filter keeps the d.c. from the output. 

The operating voltages shown are for a 222 and a 112 
tube. A 171-A may be used for the output tube if a 
higher voltage is desired, since there is ample input from 
the oscillator. The new 2-volt 230-series tubes would be 
excellent for enhancing portability of battery supply. 

Using the constants and apparatus as above, the two 
frequencies are approximately 415 and 1060 cycles. The 
1060-cycle note increases 4 per cent with filament volt- 
age change of 4.5 to 5.5 volts; and decreases 20 per cent 
with a 90 to 112-volt plate-voltage change. With 90 volts 
plate the output voltage range on a 13,000-ohm load is 
from overload on the 112, or about 30 volts peak, down 
to around 15 millivolts. Lower output can be obtained by 
using a potentiometer on the output. Higher output calls 
for a 171-A-type tube. The wave form of the 415-cycle 
output is shown in figure, accompanied by a 60-cycle 
timing wave. The film was taken with 22.2 volts r.m:s. 
across the primary of a stepdown transformer working 
into the oscillograph vibrator. 
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Phototube 


voltage supervisor 


An aid to tube production 


By W. P. KOECHEL* 



































ACH of the 40 test tables in the radio tube factory 
of the Ken-Rad Corporation, Owensboro, Ky., was 
until recently equipped with individual batteries, 
voltage controls, and voltmeters. Under these conditions, 
requiring constant attention and maintenance, it was 
extremely difficult to keep the test tables in such a con- 
dition that those tables testing similar apparatus would 
check each other consistently. To meet this problem, 
an automatic master voltage control has been developed 
which depends upon the simple action of a phototube. 
There are 17 different voltages in constant use for the 
grid, plate, and filament voltages of the tubes under test. 
These voltages now originate from a central bank of 
storage batteries, from which the desired voltages are 
tapped and carried to separate receptacles in the test 
tables. 
The voltages are all adjusted and controlled from a 
central control panel, thus eliminating the voltmeters and 


IN A tube manufacturing plant the 
problem of supplying correct and uni- 
form voltages to the test positions is 
important. Amn ingenious solution is 
to apply a phototube to monitor these 
voltages and to give warning when 
abnormalities cccur. The method can 
undoubtedly be applied to any pro- 
duction problem where movements of 
a current meter needle indicate a 
proper or improper condition. 
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Arrangement of phototube and meter 


voltage controls on the individual test sets. In order 
that the 17 independent voltage settings at the master 
control panel may be properly supervised, an ingenious 
automatic alarm system was devised whereby an instant 
alarm, both visual and audible, is given whenever any 
voltage supply is higher or lower than its specified value. 
The accuracy of this scheme is such that an indication 
of one peg cent above or below normal will give an 
immediate alarm. This is accomplished as shown in 
the accompanying illustrations by the use of a phototube 
in conjunction with a master monitoring meter and a 
commutating device by which this monitoring meter is 
successively connected to each of the voltage circuits 
being supervised. 

The master monitoring meter is an 0-10 milliammeter 
arranged by means of proper series resistors to read ex- 
actly 5 ma. whenever it is connected to any voltage circuit 
for supervision providing that circuit is adjusted to its 
normal voltage. At exactly the 5 ma. point on the scale 
of this meter a small hole is drilled through the dial and 
another hole exactly in line with it is drilled in the case of 
the meter. Over the front of the meter, suspended by a 
bracket, is a tubular case containing a 22 candlepower 
lamp and a suitable lens for focusing the light rays, by 
means of a mirror, on the aperture. 

If the pointer of this master monitoring meter indi- 
cates any value other than 5 ma., the focused rays from 
the lamp will pass through the aperture on the meter 
scale and impinge on the phototube. However, if the 
pointer indicates exactly 5 ma., it will obstruct the passage 
of the ray of light and the phototube will be “dark.” 

This phototube is connected to the input of a vacuum 
tube amplifier in such a manner that the action of light 
on the cell will increase the negative bias on the amplifier 
tube and reduce the plate current to a negligible value. 
In the plate circuit of the amplifier tube is a relay which 
is continuously energized as long as the phototube is in 
a “dark” condition. The operation of the photo cell 
causes this relay to drop to the non-operative condition, 
energizing a second relay which in turn operates a large 
pilot light and gong. This second relay also acts to dis- 
connect the motor driving the commutating device. In 
addition, there are a number of small pilot lights, one for 
each voltage circuit being supervised. These small pilot 
lights indicate which particular circuit is indicating an 
abnormal voltage. 

The monitoring meter is connected in proper sequence 
to each circuit for about three seconds in every 80 sec- 
onds. The commutating device, mounted on the rear of 


*Engineer in charge of Test Department, the Ken-Rad Corpora- 
tion, Owensboro, Ky. 
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the control panel, consists of 
sections of 20 contacts 
together with three rotating arms 
and brushes. Two of these com- 
mutators make the connections to 
the monitoring meters, while the 
third operates the alarm signals. 
The circuit is so arranged that 
when the phototube alarm feature 
functions, the motor stops at that 
point, and causes the pilot light 
corresponding to the circuit in 
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trouble to stay lit until the trouble 
is corrected. In order to prevent Ov. Ll, 
the motor from coasting beyond 
the proper commutator point after 
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braking scheme is utilized, in which NOv 
6 volts d.c. is applied to the motor 
at the instant that the 110 volts a.c. 
is removed. This 
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effective and silent brake, and the / 
speed at which the motor decel- / 
° / 
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: Ny : fotor geared down 
varying the applied d.c. voltage. to 0.15 ram 


The accompanying diagram shows 
the apparatus connections. 

In using this master control system, the voltage values 
are first adjusted manually at the control panel. As each 
voltage circuit is supervised once every 80 seconds, it is 
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almost impossible for an abnormal voltage condition to 
persist. When the alarm is sounded, the faulty voltage 
is manually reset to its proper value. 
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ELECTRONIC RECORDING OF HIGH-SPEED PROJECTILES 


New applications of the photo-electric 
ell and the vacuum tube have been 
found in the testing of government 
military equipment, in ways that may 


chronograph. 


great for convenient use of the solenoid 


To obtain a record of the impact of 
inert bombs on the ground in connec- 


the impact of 17-lb. bombs on rather 
soft ground at a distance of 1,200 feet 
j the apparatus. The impact of 


from 
heavier bombs can be recorded with 


suggest civilian and industrial uses. tion with ballistic data and also to certainty at a distance of a mile or more 
The photo cell, in one instance, serves record the delay of bomb fuses, a very from the station. 
with a powerful amplifier to obtain an sensitive apparatus based on vacuum- For testing small arms a closed range 


automatic record of the time of flight 
of anti-aircraft projectiles. The ampli- 
fier in this apparatus is so arranged 
that it causes a spark to perforate a 
piece of paper which is carried on the 
drum of a slow-motion Aberdeen chron- 
graph. When the gun is fired, the 
light from the muzzle flash causes the 


slight as it is, 
distance 
whose 


between 
capacity 
oscillating circuit. 


tube oscillations has been made. 
ground shock from the impact of bombs, 
causes a change in the 
two 
forms 
This apparatus has 
been found sensitive enough to record 


The for the purpose of obtaining a series 
of spark photographs at different points 
along the trajectory of a given bullet 
and of measuring the retardation by 
photo-electric cells has been constructed 
and is now being equipped at the 
Aberdeen proving ground. 
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lirst spark to jump, and the burst of YY sn 
the projectile at a remote point of the ai 
rajectory causes the second spark. This In) Con 
pparatus has functioned satisfactorily INT eS, - iti ae 
night firing but with less certainty a is.) gaps nese 
the daytime, because of the great seine rh ONT a 
nsitivity required. | ee ee 
The photo-electric cell has also been a ee 
pplied to the measurement of velocity I apenas : 
| projectiles. The apparatus is so con- ae me Cs 
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rhead, a reduction in the light which | | ‘ 
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pinges on the cell is recorded by 
ins of an amplifier on an oscillograph 
other instrument. This method of 
isuring velocities is especially suit- 
ble for the measurement of the velocity 
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Acoustic and light 
characteristics of 


sound screens 


By BARTON KREUZER* 








UE to the advent of sound motion pictures the 

choice of picture screens for theater use has 

become increasingly important. The factors gov- 
erning the choice of a screen are several. They may be 
divided into two general classes, 1.e., the merit of the 
screen judged by its technical performance, and_ its 
serviceability. 

Under the latter class, such points must be considered 
as: the type, weight, and strength of the material, its 
inflammability, whether it collects dust easily and is diffi- 
cult to clean, whether it will fade, crack or discolor and 
the amount of handling it will stand. The last point is 
of especial importance with beaded and mesh screens. 
All of the factors in this class may be tested both with- 
out a great deal of technical knowledge or equipment. 
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Fig. 1—Typical brightness curves for different 
screens. Note rapid “fadeout” of the beaded 
screen shown by curve A 


The merit of a sound screen from a technical viewpoint 
is based on two characteristics. These are the “bright- 
ness” characteristic and the ‘acoustic transmission” char- 
acteristic of the screen. The “brightness” characteristic 
of a screen may be defined as the intensity of illumina- 
tion of the screen plotted for various angles from the 
illuminating beam. There are two general methods for 
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Fig. 2 (a), (b) Limiting projection and viewing 
angles in a theater. These angles determine the 
best screen from its light characteristics 


obtaining the “brightness” curve for a screen. The first 
of these is by the use of some photometric comparison 
instrument, such as an illuminometer, where the eye of 


the observer is called upon to match two brightnesses. 
The second method is by the use of a photoelectric cell. 


Methods for obtaining light intensities 


The photoelectric cell can be used in two ways. In 
one method it can be used “statically” to measure the 
brightness at various angles of a normally incident light 
beam. With a large resistance in the circuit the cell can 
be adjusted for linearity over a fair range of intensities 
and can be employed to vary the bias on a vacuum tube 
voltmeter. 

In the second method if a rotating wheel cut so as 
to cause sinusoidal variations in the light intensity be 
placed in the path of the incident light beam, then a 
lower intensity source may be used, as a quite conven- 
tional audio frequency amplifier will amplify the photo- 
electric cell output to the point where meter readings are 
convenient. This is much more convenient than using 
the d.c. amplifier necessary with the same illumination, 
for the ‘static’ method. A greater linear intensity range 
is also available with the dynamic method since the cell 
may be polarized through a transformer eliminating any 
appreciable change of anode potential with incident light 
intensity. 


Difficulties in using photo-cells 


The chief disadvantage of the illuminometer method 
is the possibility of error introduced by the human 
observer. The disadvantages of the photoelectric method 
are: the additional equipment, the greater light intensity 
necessary, the lack of uniformity of cell sensitivity and 
the cell color sensitivity characteristic which may discrim- 
inate unfairly against certain screens. 

This last reason is important because in the final 


*Research engineer, RCA-Photophone, Inc. 
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analysis the brightness of a screen is judged by the 
human eye, the color sensitivity of which is a broad peak 
in the yellow portion of the spectrum with less response 
at the blue-violet and red ends of the spectrum. Prac- 
tically all of the present photoelectric cells, whether red 
sensitive, merely possess a peak in the blue region, or 
even when they are yellow sensitive do not match the 
color sensitivity of the eye. Because of this a screen 
absorbing either end of the spectrum may be unduly 
penalized by accepting its rating from a_ photoelectric 
cell test, because the eye bases its judgment chiefly on 
the yellow region in which only very slight absorption 
may occur. 

With a visual (photometric) instrument method 
although the eye may have difficulty matching intensities 
of different color characteristics, yet, a small amount 
of experience will enable the observer to obtain accu- 
rate results by adjusting the instrument to secure a 
“fading” of the line of demarcation between the sur- 
face illuminated by the working standard and *' 
of the surface under test. 

With either method the procedure is to spot 
of light on the screen, free from color or filament image, 
and incident normally both horizontally and _ vertically. 
Measurements are then made of the brightness as close 
to the beam as possible and progressively away from 
it in the are of a circle. 


mage 


Obtaining typical brightness curves 

The curves in Fig. 1 have been obtained with an 
illuminometer in this manner and later checked with 
the photoelectric cell method. In some cases it may be 
necessary to take characteristics with the light beam at 
another angle than normal, but usually the results of such 
tests can be predicted from the normal curves. 

The curves are plotted in polar form and are in terms 
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Fig. 3—Set-up of sound measuring equipment for 
determining acoustic qualities of screens 


of a “reflection factor.” The use of a reflection factor 
as a unit provides a more intelligent understanding of 
the screen’s properties and makes direct comparisons 
easy. The reflection factor for a perfectly diffusing mat 
surface is unity. Where curves rise above unity the 
situation is not paradoxical for a spherical distribution 
is being considered and at certain angles these surfaces 
inay diffuse light poorly and verge on direct totally 
eflecting surfaces. Conversion to a reflection factor 
as been accomplished by taking readings on a standard 
alibrated opal test plate whose reflection factor was 
nown., 
\ctually observed curves for representative screens 
shown in Fig. 1. No actual points are shown to 
oser than 10 deg. from the normal because of the 
bvious difficulty encountered when the test equipment 
structs the light beam source. 
Curve 4 shows the characteristics of a typical beade 
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and the rapid ‘‘fadeout” making it suitable for use only 
in a narrow theater where no patron will be at a verv 
great angle from the normal. This type is preferred for 
a house with a large balcony since the point of maxi- 
mum brightness always lies along the incident beam 
whether it be normal or inclined. With the light coming 
from a projection booth above the balcony this insures 
good screen illumination for the baleony seats. This 
type of reflection is due to the spherical globules used 
as “beads.” 

Curve B shows the characteristics of a reflecting type 
screen. Note its greater uniformity over large angles 
and its freedom from “fadeout.” This makes it quite 
suitable for use in large, wide, theaters. With this type 
a maxima is observed along the incident beam with a 
slight, secondary maxima at the angle of reflection (an 
angle from the normal equal to the angle of incidence ) 
due to a slight mirror effect. 

The type of curve obtained from a diffusing screen 
does not differ appreciably from that of curve Bb except 
that when the light is not thrown on normally the slight 
maximum point occurs along the incident beam without 
any secondary maxima. 
perfect diffusing surface. 

Curve C has been obtained from a special type of 
“beaded” screen. Here the “beads” are glass cylinders 
whose height is about equal to their diameter. These 
disks are embedded in the screen material and give a 
very uniform “brightness” characteristic although with 
reduced efficiency. 

Figs. 2 (a) and (b) show the angles to be considered 
in choosing the right screen for a theater. In Fig. 2 (a) 
(vertical cross-section) the angles to be considered are 
obvious, but in Fig. 2 (b) (horizontal or plan view ) the 
angle (a) not only of the furthest seat with the center 
of the screen must be considered, but also the angles 
(b) and (c) that opposite sides of the screen subtend 
at that seat. Care must be exercised not only to prevent 
distortion and ‘“‘fadeout” due to the large possible dif- 
ference between angles ““b” 


It more closely approaches a 


and ‘‘c” but also to prevent 
fatigue to the eye due to great differences in the apparent 
intensity of illumination at these points. 
Measuring acoustic characteristics 
of screens 

The “sound transmission characteristic” of a screen 
is the variation with frequency of the sound transmitted 
through the screen. To obtain these characteristics 
response curves were taken on standard theater loud- 
speakers with a beat frequency oscillator, using sound 
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measuring recording equipment, both with and without a 
screen being present. By careful selection of an 
acoustically treated room and the use of many check 
curves, the effects of reverberation, standing waves, and 
“stray” reflections were successfully minimized. The 
screen when placed in front of the loudspeaker was put 
in exactly the same position as it would be in a theater 
installation. This meant that the screen was sufficiently 
removed from the speaker mouth to prevent any reaction 
upon the speaker which might alter its response and lead 
to incorrect measurements. It will be noted that the 
curves obtained in this manner were quite regular and 
smooth. 

The schematic diagram of the sound measuring equip- 
ment is shown in Fig. 3. The beat frequency oscillator 
has a logarithmic variation of frequency from 30 to 
10,000 cycles with uniform rotation of its dial. Its out- 
put is fed to the stage type loudspeaker, consisting of 
an electro-dynamic cone unit, and a directional baffle. 
In front of this is the screen under test. The sound 
pressure is converted by the condenser microphone into 
electrical energy and amplified in an associated am- 
plifier which is equalized to correct for the frequency 
characteristic of the microphone. After further ampli- 
fication the output is fed to a vacuum tube voltmeter. A 
drum carrying logarithmic frequency paper is geared 
to the beat frequency oscillator. As the frequency is 
varied this drum revolves and an ink trace is left by a 
pen connected by linkwork with a pointer pivoted over 
the output meter of the voltmeter. By means of a handle 
attached to this system the observer is able to make the 
pointer follow the variations of the meter and leave a 
trace on the drum proportional to the speaker response 
at any point over the frequency range. 

The relatively linear vacuum tube voltmeter (any 
slight non-linearity is corrected in the mechanical svs- 


tem) is obtained by using a UX-864 with E, = 45 volts, 
E, = —3.0 volts, making the output meter insensitive 
Vv 


ELECTRONIC MUSIC 
IN THE SPOTLIGHT 


THE musicians in a_ symphony 
orchestra, the performers in a pop- 
ular band, and the musical artist in 
the home, have suddenly found a 
strange and startling novelty—the 
electrical musical instrument. Into 
the realm of music, where for so 
many centuries instrumental progress 
has been largely along conventional 
and time-honored lines, the electron 
suddenly comes to the middle of the 
stage and waits for the spotlight of 
public interest which soon will blaze 
upon it. 


—DR. A. N. GOLDSMITH 
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by shunting it down and using a large input. This input 
may even drive the grid positive. Linearity is adjusted 
for individual tubes by the variation of a series grid 
resistor of from 5,000 to 20,000 ohms. With a trans- 
former input this may not be necessary. 


Types of sound screens available 


Fig. 4 shows the sound transmission characteristics 
of several screens. These curves show the loss in 
decibels for different screens under test. In general the 
screens are 100 per cent efficient for the lower frequen- 
cies and then gradually fall off. This is comparable to 
the situation in an electrical transmission system where 
a series element which reduces the current flow 20 or 
30 per cent at 5,000 cycles may not cause any decrease 
below 500 or 1,000 cycles that can be measured with 
conventional instruments. 

Curve 4 in Fig. 4 shows the transmission for a screen 
with a “mesh” backing. This is ideal for sound pur- 
poses but unfortunately it is one of the beaded screens 
whose characteristic is of the type shown by curve 4, 
Fig. 1. This naturally limits its use. Curve B, C and D 
show the characteristic of well-perforated screens of 
satisfactory brightness qualities. These are very widely 
used screens. 

Curve E shows the characteristic of a poorly per- 
forated screen. The holes in this screen were not “clean 
cut.” 

Curve F shows the absorption in a woven screen due 
to the use of soft “fuzzy” thread. Lint from this 
thread blocks the openings in the material and causes 
dissipation of the sound. 

The electrical analogue of the usual sound screen may 
be considered as an inductance of very slight resistance 
placed in series with a transmission network. The values 
of the inductance and resistance are a function of the 
dimensions of the holes in the screen and their density. 
The values of inductance and resistance increase as 
the holes become tube-like, i.e., as their length approaches 
or becomes greater than their diameter. This may be 
due, of course, to thick screen material or small hole size. 
The value of resistance may also be increased by the 
presence of poorly perforated holes with “frayed” edges 
or holes clogged with lint or dust to cause dissipation. 
The effect of the perforations on the light qualities of 
screens is approximately linear, i.e., with 10 per cent of 
the screen area occupied by perforations the reflection 
factor at any angle is reduced to approximately 90 per 
cent of its value for an unperforated like surface. 

The effect on sound transmission is different, however. 
This same percentage of holes may transmit as much as 
80 per cent of the sound at 5,000 cycles. 

Although a slightly lowered reflection factor can be 
overcome usually by greater light from the projection 
booth the perforations introduce an intangible effect upon 
the picture because of the “greying” of the screen sur- 
face. This is due, very often, not only to the holes 
themselves but also to the view of the darker material 
forming their side walls, which the audience may uncon- 
sciously perceive. 

It is obvious that good screens require the best of 
technical skill in design. To be quite ideal a screen 
should have a high reflection factor reasonably constant 
over large angles, be free from diffraction and specular 
reflection, and transmit sound satisfactorily up to 10,000 
cycles, as well as be sufficiently rugged to withstand 
theater use. 
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The importance of 


Phase control in 


synchronizing 


By C. W. HORN* 























YNCHRONIZATION of two or more broadcasting 

stations transmitting the same program involves the 

solution of two important problems, that of keeping 
the stations on the same carrier frequency, and that of 
maintaining them at some constant phase difference with 
respect to each other. While it has been recognized that 
the carrier frequencies must be identical and must be 
maintained so, it is only recently that the importance of 
constant phase difference was discovered. This phase 
difference need not be zero, it can, as a matter of fact, be 
anything so long as it is unvarying, or at least varies at a 
very slow rate. 

For a number of years, WBZ and WBZA have been 
“synchronized,” i.e., they have been on the same carrier 
frequency and have transmitted the same program sim- 
ultaneously with each other without noticeable interfer- 
ence with each other. Here, however, conditions were 
not those to be generally experienced. Ordinarily any 
stations operating on approximately or even exactly the 
same frequency created an area between the stations in 
which considerable distortion was evidenced. This dis- 
tortion was due to the fact that the ground waves of the 
two stations at times opposed each other, thus giving 
a resultant strength of signal which was very low; while 
at other times they might aid each other by being in 
phase, thus creating a stronger sijrnal. 


The WBZ installation 


In the WBZ-WBZA area, however, there were special 
and most favorable conditions operating in the region 
between the two transmitters, in which listeners would 
ordinarily experience “mush” where neither station can 
be heard, and so nothing was lost so far as they were 
concerned. At the same time, neither station is able to 
transmit its carrier over the barrier which exists. 

Experiments have been conducted for a number of 
months to determine the feasibility of synchronizing 
such high-powered stations as WEAF, WGY, and 
ADKA. On a number of occasions these stations were 
actually tied together transmitting the same program 
under the same technical conditions as exist at WBZ and 
WBZA, i.e., frequency synchronization. Peculiar re- 


General Engineer, National Broadcasting Company, Inc. 
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sults were at once apparent which made it evident that 
maintenance of the same carrier frequency was not suffi- 
cient no matter how exactly it was performed. 

For example, within the service area of WEAF bad 
interference was experienced from the other two stations 
when all were transmitting identical programs on the 
same carrier. It was evident that the carrier waves of 
the other stations were destroying the program emanat- 
ing from the local station, WEAF. 

When, however, the stations were maintained not only 
at the same frequency but in a fixed phase relation, sev- 
eral important and encouraging events transpired. No 
longer was the program coming to local listeners from 
WEAF disturbed ; the mush area disappeared, and those 
listeners in this area experienced an increase in local field 
strength. Apparently when one of the stations was 
fading out, another, or both of the others might be fading 
in. It was certain that the average field strength was no 
worse and nearly always better—some of the fading 
hollows had been filled in. 


Neutralized point of interference 


At various places out in this area, usually character- 
ized by “mush,” the ground waves of two stations may 
create what might be termed a “neutralized point’ if 
they meet head on and are 180 degrees out of phase. 
Theoretically, no field strength exists at this point but 
fortunately such a “neutralized point” is sharply defined, 
and of only a few meters extent. Therefore, any ordi- 
nary antenna will cover an area greater in extent, and 
thus will receive sufficient energy. Experience indicates 
that so long as the phase displacement of the synchron- 
ized carriers is constant or varies very slowly, the lis- 
tener will be better off than if the stations were not 
synchronized. Depending upon location and distances, 
the listener will benefit by a better average field strength, 
because it is unlikely that all of the synchronized sta- 
tions would fade out at the same moment—even in this 
contingency, reception would be in no way worse than 
if only a single station were transmitting the program on 
that particular frequency. 

Thus far we have looked only at the technical prob- 
lem and the results of experiments carried out with the 
cooperation of the National Broadcasting Company, the 
Radio Corporation of America, and the American Tele- 
phone and Telegraph Company. The difficulty of put- 
ting into practical operation any number of synchronized 
stations, whether to cover sections of the country or the 
whole country, is one that must be studied carefully in 
each individual case, for it involves many factors, includ- 
ing wave allocations and more particularly, highly 
important economic considerations. 


THIS statement by the engineer who 
for years has been studying and ad- 
vocating “synchronizing,” tells how 
the dream of all broadcasting engi- 
neers has at last been achieved. 
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Voice number 
calls from 


dial phones 


By PAUL B. FINDLEY* 


UNDAMENTAL research in the fields of elec- 
tronics and thermionics has long been conducted by 
ell Telephone Laboratories and has resulted in 
such devices as the telephone repeaters which make pos- 
sible long-distance telephony. A recent and extremely in- 
teresting development in this field is the ‘call announcer,” 
which transforms into speech the pulses produced when 
you dial a telephone number. 

The necessity for apparatus of this nature is a result 
of the present transition period from manual to dial op- 
eration of telephones. If you were to dial the number 
of a telephone connected with a manual exchange, you 
would cause a series of pulses to pass over the wires to 
an operator in that exchange. These pulses, however, 
are absolutely unintelligible to the operator, and there 
must be present some means of translating them into a 
signal which she will understand and which will give 
her sufficient information to set up the desired 
connection, 





The “call announcer” in use. Below the motor-driven 
sound-film units can be seen the associated amplifiers. 
At the left are operating meters and controls 
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When this problem first arose, it was solved by the 
use of “call-indicators” in which the pulses from dial 
telephones caused certain numbers and letters to be dis 
played before the operator. There were limits to the 
use of this apparatus, however, and it became necessary 
to develop supplementary apparatus. Due to the work 
of the Laboratories on sound-picture systems, there was 
available considerable sound-picture apparatus, and an 
investigation was therefore made of the possibility of 
translating dial pulses into speech. 

The result of this work was the call-announcer, which, 
as finally developed, consists of eight drums. One of 
these is a spare and the other seven carry on their outer 
edges fourteen strips of film, on each of which is re- 
corded one of the ten digits or one of the four call let- 
ters, J, M, R, W. These drums are mounted on a com- 
mon shaft and driven by a small motor. In front of 
each film is a smallt lamp which is focussed on it, and 
behind the film and within the drum is a photoelectric 
cell of the type developed for sound pictures. 

For any apparatus designed for use in the telephone 
system, length of life is very important. Fortunately, 
the shortness of the individual records used in the call- 
announcer makes it possible to clamp the short strips of 
film to the drums, thereby eliminating the friction and 
wear of the sprockets and gates, which is unavoidable 
in showing sound pictures. Under the conditions met 
with in the call-announcer, film need be replaced not 
more than once a year. 


Long life of tube and film elements 


The question of replacements also arose in connection 
with the lamp and photoelectric cell, which, as used in 
a sound-picture projector, have a life of about 100 hours. 
In a call-announcer, due to their continuous use, these 
elements would have to be replaced too frequently for 
economical operation, and a departure from sound-picture 
operating technique has therefore been made for the pur- 
pose of decreasing the necessary number of replacements. 
This departure consists in operating the lamp at a much 
lower illumination level, thus obtaining a longer operat- 
ing life for lamp and cell. As a result, the average life 
of these elements in a call-announcer under normal con- 
ditions is about 200 days. 

Due to the lower illumination level of the lamp, how- 
ever, the current from the lamp is of much lower inten- 
sity than in sound picture practice. For this reason, a 
three-stage amplifier is associated with each of the four- 
teen systems, and is located immediately beneath and 
in front of the drums. On passing through these ampli- 
fiers, the current is raised about fifty decibels and is then 
fed into telephone repeaters which act as final power 
amplifiers. 

When a subscriber dials a number, the number is re- 
corded on relays in the sending mechanism, where it 
remains stored until the operator who is to complete the 
call is free to do so. She then pushes a button and the 
relays in which the number is stored actuate other relays 
and cut in the proper films in the correct sequence to 
announce to the operator at the manual board the number 
which has been dialed. 

Development work on this machine has been com 
pleted and numerous tests have been made of its per 
formance. It is expected that a number of them wil! 
be placed in service before the end of the year. 


*Bell Telephone Laboratories, 463 West St., New York City. 
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Simplified method of 
Measuring 


broadcast 


harmonics 
By E. C. MILLER*. 


BROADCASTING station to be as effective as pos- 
sible must transmit into the ether as much power 
as possible on its fundamental carrier frequency 

and as little as possible on any of the harmonics of this 
frequency. In considering this radiation of harmonics 
from a broadcast transmitter, cognizance must be taken 
of their relative strength. A five kilowatt transmitter 
can produce a field strength of 100,000 microvolts per 
meter at a distance of from four to five miles over flat 
unobstructed terrain. If the harmonic percentage radiated 
is 0.2 per cent, a field strength of 200 microvolts per 
meter is laid down for the harmonic at the same distance. 
In many sections of the country, signals of this magni- 
tude are the maximum available. 

Within an area of about three miles of such a station, 
a strong harmonic signal can be expected to harass 
reception. At night these intensity ranges are greatly 
extended, causing comparatively strong signals capable 


Calculation of Harmonic Percentage 
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of producing cross-talk and heterodyne interference with 
distance stations whose signals are of comparable mag- 
nitude. Such interference is of course caused by 
harmonics of stations operating in the channels between 
550 kilocycles and 750 kilocycles, and 1,100 and 1,500 














Fig. 1—Wavemeter circuit for harmonic measurement 
of broadcast stations 


kilocycles. However it is also well to consider the 
reduction of the second harmonic of the latter group. 
The third and succeeding harmonics of broadcast trans- 
mitters may, due to their successively weaker generation 
be neglected. Notwithstanding the high percentage of 
modulation usually obtained in present transmitters, the 
trend toward powers of the order of 50 and 100 kw. 
presents a serious problem in the adequate reduction of 
harmonics. Probably for powers of this magnitude a 
reduction of the second harmonic to 0.01 per cent is 
essential, but for the average transmitter a value of 0.05 
per cent is sufficient. It is the purpose of this article to 
describe a simple method of measuring harmonic per- 
centages in a transmitter or r.f. oscillator. 


Determination of harmonic output 


While the determination of harmonic percentages of 
broadcast transmitters is probably best effected by the 
use of field strength measurements at a distance from 
them, such equipment and facilities are not always 
available, so that the subject is likely in some instances 
to be neglected. 

An ordinary selective wavemeter may be employed for 
the detection. A knowledge of its constants permits the 
calculation of the percentage of the harmonic current 
to that of the fundamental in the tank and antenna cir- 
cuits of the transmitter or in the tuned plate circuit of 
an r.f. oscillator. A wavemeter coupled as shown in 
Fig. 1 to an r.f. generating circuit containing harmonics 
will reveal a current versus frequency characteristic as 
shown in Fig. 2. The current curve of gradual slope 
is that due to the fundamental, while the current humps 
are produced by the various harmonics, whose numbers 
are multiples of the fundamental frequency. The funda- 
mental current in the wavemeter is with sufficient accu- 
racy the mean of the two cut-off currents, while the 
harmonic current in the wavemeter is the difference 
between the maximum current at the harmonic, and the 
fundamental current. The numerical ratio obtained 
directly by these measurements is not the actual ratio 
of fundamental to harmonic existing in the primary, or 
generating circuit, but by taking into account the coupling 
and tuning conditions the ratio of primary or generating 
currents of harmonic and fundamental frequencies is 
equivalent to the ratio of secondary or wavemeter cur- 
rents of fundamental and harmonic frequencies, and 
from this ratio the percentage of harmonic to funda- 
mental may be readily determined. 

Considering the case of inductively coupled circuits 


*\ssistant enginecr, Buffalo Broadcasting Corporation. 
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as in Fig. 1 it is found that when the secondary circuit 
resonates at the harmonic: 


r= fou (1) 
ee 
(- =<) 
and 
I p@nM > 
Ps niga ee c) 
= Re ( 


where /’ and /’,, = secondary currents of fundamental and har- 
monic frequency respectively. 
n = harmonic number. 
M = mutual inductance between primary and sec- 
ondary. 
R, = secondary or wavemeter resistance at har- 
monic n. ; 
Taking the ratio of these expressions and solving for the pri- 
mary current ratio: 
I = In oe Rn 


tn bad (3) 
lo eae 


a 
(2) : 


When the secondary is tuned to the harmonic, »,/ = 





nl. 
Remembering that w, — nw, eq. (3) reduces to ” 
In = I'n Rn , St 
\ ieee ae ii n(n> — 1) (4) 


The measurements and calculations may readily be 
tabulated on a form similar to that given in the table. 
The figures given are actual measurements on a 1,000- 
watt transmitter operating on 550 kc. before steps were 
taken to reduce the harmonics. The measurements were 
taken in the power amplifier tank and in the antenna 
circuit. 

It must not be forgotten that if the indicating meter 












>| 


Harmonic. 
current 


Current ———~> 
| 


i) 


4th harmonic 


Maximum wavemefter current 


Wavemeter 





<---fynadamental current 
<x ---Low F cutoff current 
K---High Fcutof¥ current - 


| 


Fig. 2—Current-frequency response of wavemeter 
to transmitted wave 
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is a current-squared instrument, the square root of the 
readings ratio is to be substituted for /’,/J’ in eq. (4). 
It is to be noted that the wavemeter should remain at 
fixed coupling with respect to the primary for all read- 
ings at any one harmonic, but may be moved closer for 
measurements at other harmonics if necessary to obtain 
sufficient meter deflections* The measurement of har- 
monics by means of the above method has been made in 
several broadcast transmitters and oscillators, and has 
been found convenient in determining the effectiveness of 
harmonic suppression schemes. 























NEW BOOKS ON ELECTRONIC SUBJECTS 


Recording sound 
for motion pictures 


Comprising 25 special papers cover- 
ing the fundamentals of sound record- 
ing. McGraw-Hill Book Company. 
Profusely illustrated. Price $4. Pub- 
lished this Autumn, 

THIS VOLUME represents the com- 
bined papers of 25 leading authorities 
in the sound picture industry. It is 
the outgrowth of a special course on 
fundamentals of sound recording and 
technique as given under the super- 
vision of the Academy of Motion Pic- 
ture Arts and Sciences, Hollywood, 
Calif. The contents include an_in- 
troduction by William C. De Mille, 
president of the academy, and 25 chap- 
ters covering the following general 
subjects: Sound recording equipment, 
the film record, studio acoustics and 
technique; and sound reproduction. 
The appendix includes a very com- 
plete glossary of technical terms which 
answer every possible question cover- 
ing the technique of motion pictures. 
The glossary alone is a small dictionary. 
and worth the price of the book. All 
chapters are profusely illustrated. with 
circuit diagrams and photographs of 
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special sound equipment. 

“Recording Sound for Motion Pic- 
tures” should be the official reference 
and instruction book in the library of 
all technicians in the various branches 
of motion picture production, projec- 
tionists, exhibitors and engineers in the 
electrical and related professions. 
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An introduction to the 
study of wave mechanics 


By Louis De Broglie, D.Sc., Paris, 
translated by H. T. Flint, D.Sc.; 
E. P. Dutton & Co., New York. 246 
pages. Price $4.25. 
THIS VOLUME SHOULD clarify in the 
mind of the advanced student of physics 
the various theories proposed in ex- 
planation o° the newer puzzles of wave 
mechanics. Price De Broglie, winner of 
the Nobel prize for Physics in 1929, 
has outlined the mathematical develop- 
ment of most of these theories and has 
indicated at what points the concep- 
tions are no longer satisfactory. He 
discusses clearly and in sufficient detail 
the theory of Jacobi, the conceptions 
underlying wave mechanics, the equa 








tions of propagation of the wave asso- 
ciated with a particle, the principle of 
interference, the diffraction of elec- 
trons by crystals and the scattering of 
charged particles by a fixed charge, the 
theory of Bohr and Heisnberg, the 
propagation of waves, the stability of 
quantised motion from the point of view 
of wave mechanics, the meaning of the 
waves of quantised systems, etc. 

The author appears to favor the con- 
ception of Bohr and Heisenberg, which 
holds that the wave does not represent 
a physical phenomenon taking place in 
a region of space; rather it is simply a 
symbolic representation of what we 
know about the particle. In summing 
up, he says: “The physical interpreta- 
tion of the new mechanics remains an 
extremely difficult question. Neverthe- 
less, one great fact is now well estab- 
lished; this is that for matter and for 
radiation the dualism of waves and 
particles must be admitted, and that 
the distribution of the particles in space 
can only be foreseen by the considera- 
tion of waves. Unfortunately the pro- 
found nature of the two members in 
this duality and the precise relation 
existing between them still remain a 
mystery.” 
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Output 


transformer 


design— Part Il 


By R. C. HITCHCOCK 
and W. O. OSBON* 























N THE first part of this article (November 

Electronics) the general aspect of transformer design 

was discussed, the mathematics of transformer 
usage was given and the general groundwork laid for 
actual design which is discussed in this article. 

In Fig. 1 is an alignment chart giving the relationship 
between fo, Ry, and Ly based upon the ratio oL,/R, = 1 
as discussed in Part 1. Let us now consider a typical 
case, where the primary must carry steady plate current 
as it usually does. Under this condition the design of 
the transformer is a simple matter since a direct method 
has been developed by C. R. Hanna for calculating 
choke coils and transformers which carry direct current. 
(he design curves shown in Fig. 2 for 4 per cent silicon 
steel and for hipernik (50 per cent nickel and 50 per 
cent iron), respectively, are taken from his paper.' In 
these curves the notation is as follows: 


inductance of coil in henries. 
direct current in amperes. 
volume of iron core in cm.’ 
\N = number of turns. 
= mean length of magnetic circuit in cm. 
1 = length of air gap in magnetic circuit in cm. 
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Fig. 1—Alignment chart for determining 
primary inductance 
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Fig. 2—Design curves for 4 per cent silicon steel 
and for hipernik 


The value of the inductance is determined as outlined 
in Part 1 and the amount of the direct current is known 
when the output tube is decided upon, so that the 


quantity vy can be found for an assumed value of core 

volume. The corresponding values of ampere turns per 
. ors ‘ a P 

centimeter, NJ/l, and per cent air gap, 7» are read from 


the curve for the particular kind of iron being used. 
The required length of air gap to be inserted in the 
magnetic circuit and the number of turns are then readily 
determined. It may be that in order to get the required 
number of turns in the window of the core selected, the 
size of wire will have to be so small as to make the 
resistance of the winding excessive. If this is the case, 
either the volume of the core must be increased by stack- 
ing the punchings higher or punchings with a larger win- 
dow must be used. If the volume or mean length of core 
are changed, it will be necessary to go through the calcu- 
lations for N and a again. 

When the transformer is to work out of a push-pull 
stage, it is customary to assume 10 per cent unbalance 
in the plate currents of the two tubes. For example, with 
a UX-250 push-pull stage, a difference in plate current 
of 0.0055 amperes would be assumed for the two tubes. 
This current flows through only half of the winding, 
which is equivalent to 0.0027 amperes through the total 
winding. The value of current to be used in calculating 
the number of turns is, therefore, 0.0027 amperes. 

Several writers?:* have worked out design curves sim- 
ilar to Mr. Hanna’s for other kinds of core material. 

In the arrangement using a combination of output 
choke and transformer, there is no direct current in the 
transformer primary. The calculation of a coil under 
such conditions is not as easy a matter as one might 
think. The formula for the inductance is simple enough, 
being merely— 
0.4nN7Au 

l 


The question which arises is, of course, the value to 
use for the permeability u. The permeability is affected 
by a number of factors, such as the magnitude of the 


*Research Department, Westinghouse Electric & Manufacturing 
Company. 
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Transformer testing equipment used by author 


signal current flowing through the winding, the amount 
of handling and bending the iron has received, and its 
previous magnetic history. A fourth important factor is 
that unless the core is made up of ring punchings 
instead of E or L punchings with lap joints, there will 
always be a small air gap in the magnetic circuit which 





direct current, to assume that there is a small amount . 
direct current flowing through the winding. The proc: 
dure is then the same as has already been outlined. Fo 


ordinary output transformers a current of 3 to 5 mill 
amperes is suitable. 


Effect of leakage inductance 


At high frequencies @L, becomes large compared tv 


2R>, so that the equivalent circuit of Fig. 3-A reduce: 
to that shown in Fig. 3-C. 


load at high frequencies is— 
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will affect the apparent permeability of the iron. 


hence the inductance, are also indefinite quantities. 


These factors also affect the permeability in a trans- 
former which is carrying direct current, but where an 


a TER 7 

MEQ Lp $ 2Rp =h*2s 
< 
ics 


(A) GENERAL 


; peg i Lp 


(B) AT LOW FREQUENCIE 








2Rp= k°zs 





peg 2Rp =K zs 








(C) AT HIGH FREQUENCIES 


Fig. 3—Equivalent circuit of output stage 


appreciable gap is purposely inserted in the magnetic 
circuit, and where there is a relatively large and definite 
value of steady magnetization, the effect is not nearly so 
pronounced. 

It has been the experience of the writers that, under 
conditions ordinarily met with in practice, the inductance 
of a transformer primary when it is carrying a small 
amount of direct current does not differ greatly from 
the inductance when there is no direct current. Under 
conditions where the difference is appreciable it is always 
to the advantage of the coil without direct current. A 
paper by Prof. H. M. Turner* presents some excellent 
data confirming these statements. 

In view of the above it has been customary with the 
authors, when designing transformers which do not carry 
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None 
of these factors are definite, so that the permeability and 


ai 

2Rpue 2Rp UE = 

2- aa — : 

SRp + Jwly N9RP. + (wl) ® : 

At low frequencies (@L,)* becomes negligible compared ES 
to 9R,*, and EF. attains its maximum value, E,, - x 
2/3uE,. The voltage across the load expressed as a ‘ 
percentage of the maximum is, therefore— Ee 
E 1 3 

et ye otal D : 

m 2a 
ioe] . 

9 Rp f 


Here again the power is proportional to the square of 
the voltage, so that the percentage of maximum undis 
torted power delivered to the load is given by— 





P, t = 1 


Pm lem n feist" i i ilitatin ® 
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Formulas (2) and (3) are represented graphically by 

Curves 1 and 2 of Fig. 4 respectively. 
Fig. 5 shows the calculated curves for two typical 

output transformers. Transformer No. 1 was for a push- 

pull circuit and its leakage inductance was 0.152 henries 

Its response is quite satisfactory. Transformer No. 2 

was for a single tube and its leakage inductance was 

0.288 henries. The low FR, out of which it works and 

the high value of L; combine to make its response at high 

frequencies very poor. On the other hand, this poor 

response may have been intentional, for this particular 

transformer is used with a loud speaker which has a 

prominent peak in its response at high frequencies. 


Leakage inductance 


Fig. 6 shows a section through a typical output trans 
former. E. G. Reed in his book, “Essentials of Trans 
former Practice,” ® has developed an approximate for- 
mula for the leakage reactance of a transformer which. 
when modified to suit our needs, takes the form— 


2 
N 
= . 6 —_ - 
L, = 1:05x 10° — (31g G+lp d, + 1s dz)-@ 
where: 
L; = leakage inductance referred to the primary in henries 
N = primary turns. 


1 -= length of leakage path in inches. (See Fig. 5). 

g = mean length of layer of insulation between windings 
inches. 

|, = mean length of primary turns, inches. 

1, = mean length of secondary turns, inches. 

g = thickness of insulation, inches. 3 

d, = depth of primary winding, inches. i 

d,= depth of secondary winding, inches. 


It will be noted that the terms IJ,g, [)d; and I,d2 are 
respectively the cross-sectional areas in a plane perpen- 
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lar to the coil axis of the in- 
tion, the primary winding and 
secondary winding. Values 
leakage inductance calculated 
th this formula agree satisfac- 
ily with actual measured 
1es. 
he value of this formula lies 
its usefulness tn checking a 
ransformer design to see if its 
igh-frequency response will be 
tisfactory. If the designer of 
nsformer No. 2 in Fig. 5 had 
ised the formula, he would have 
served that this leakage induc- 
nce was high and could have 
ken steps to lower it, had he 
thought it desirable. Assuming 
that the thickness of insulation 
was fixed, there are two ways he 
could have done this. First he could have split one of 
the windings into two sections and interleaved the other 
winding between them. Or, he could have reduced the 
number of primary turns and then compensate the de- 
crease in primary inductance by using a larger core. 

For example, from Fig. 4 we see that to get 70 per 
cent of the maximum power requires that @L;/R, = 2. 
If we are satisfied with 70 per cent at 5,000 cycles, the 
leakage inductance may be no more than— 

2 X 1,800 
6.28 « 5,000 
uation 4 shows that L; varies as the square of the 
number of turns, so that in order to reduce L; from 
0.288 to 0.115 henries it is necessary to decrease the 

F , 0.288 , eis 
number of turns by a factor ——— = 1.58. The 
: \ 0.115 


La. = 0.115 henries. 


primary inductance is reduced in the same ratio as the 
leakage inductance, and the primary inductance varies 
only as the first power of the core area, so that it is 
necessary to increase the core area by (1.58)? or 2.5 
times in order to retain the same value of primary 
inductance. 

The information presented in the foregoing para- 
vraphs, although specifically applicable to the output 
transformer, may also be applied to other forms of 
coupling devices. For instance, the same considerations 
as to ratio and primary inductance apply as well to the 
lesign of an output choke as to a transformer. If the 
choke is not tapped, however, it is an auto-transformer of 

1 ratio, so that its primary and secondary windings 
ire identical and occupy the same space. There is then, 
no leakage flux between the two windings and the leak- 
ve inductance is zero. In the case of the tapped choke 
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Fig. 5—Effect of leakage inductance on power 
output for two typical transformers 
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Fig. 4—Effect of leakage reactance of 
an output transformer 


there will be a leakage flux between the primary and 
secondary, but the formula for calculating the leakage 
inductance given above will not apply in this case. 
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. SECONDARY r 


Fig. 6—Section through typical 
output transformer 





Another formula must be developed using the same 
method as was used in the text referred to previously.* 

When an output choke and condenser are used in com- 
bination with a transformer, the inductance of the choke, 
with the plate current flowing through it, should be at 
least as great as the primary inductance. The blocking 
condenser in such a circuit must be large enough so that 
its reactance at the lowest frequency it is desired to re- 
produce is low compared to the primary equivalent of 
the loud speaker impedance. 

This type of output circuit has a very distinct advan- 
tage over the one using an output transformer alone. 
It is generally used with a single output tube where the 
direct plate current is considerable. By shunting this 
plate current through the choke coil, the number of 
primary turns necessary to give a suitable value of 
primary inductance is considerably lower than it would 
be if the relatively large plate current were required to 
flow through the primary winding. Since the leakage 
inductance is directly proportional to the square of the 
primary turns, this will result in an appreciable reduc- 
tion in the effect of the leakage reactance. 





iC. R. Hanna, “The Design of Reactances and Transformers 
Which Carry Direct Current.” Jour. A.J.E.E., 46, 108: Feb., 1927. 

2A. A. Symonds, “Loop Permeability in Iron and the Optimum 
Air Gap in an Iron-Core Choke with D.C. Excitation,” Ezperi- 
—— Wireless and the Wireless Engineer, vol. 485, September, 

928. 

3—D. E. Replogle, “Notes on the Design of Iron-Core Reactances 
Which Carry Direct Currents,” QST, XII, 23; April, 1928. Also 
“Additional Notes on Iron-Core Reactances,” QST, XII, 46 
August, 1928. ; 

*H. M. Turner, “Inductance as Affected by the Initial Magnetic 
State, Air Gap, and Superposed Currents,” Proceedings I.R.E 
Vol. 17, No. 10, October, 1929. : aie 

SE. G. Reed, “Essentials of Transformer Practice,’ Second Edi- 
tion, pp. 117-120; D. Van Nostrand, Inc., 1927. 
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HIGH LIGHTS ON ELECTRONIC 


Electric eye separates 
chemicals 


Many chemical analyses, basic proc- 
esses in every industry, depend upon 
the detection of color changes. The 
more elementary among these are the 
shade variations of “indicators” used 
to show whether a solution is alkaline 
or acid or when these two chemical con- 
ditions neutralize each other. 

“As we all know,” says Walter 
Krahl, chief engineer with the Arcturus 
Radio Tube Company, Newark, N. J., 
“the sensitivity of the human eye to 
color changes varies with the in- 
dividual. Some of us are color blind. 
Such persons are unable to discriminate 
among delicate color changes. To a 
mild case of color blindness, pink and 
yellow appear the same color, and so 
do blue and green. A bad case of color 
blindness sees photographically — that 
is, everything appears like a _ pho- 
tograph, in varying shades of black 
and white. Many people are color 
blind without knowing it, and often 
hold down positions where a certain 
degree of color discrimination is de- 
sirable or even necessary. 

“An artificial eye however, employ- 
ing the photo-electric cell, can be de- 
signed that is sensitive to color changes 
the normal eye cannot detect. Auto- 
matic mixing machinery can be de- 
signed for industrial chemical plants, 
in which the flow of different chem- 
icals will be automatically stopped 
when an acid or alkaline neutralization 
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is achieved, the neutral point being 
instantly noted by the photo-electric 
cell, and the associated apparatus made 
to control or stop the addition of the 
neutralizing agent.” 

“In the final analysis,” concludes 
Mr. Krahl, “this may mean anything 
from a cheaper toothpaste to a better 
soap !” 


Unique animated chart 
controlled by photo-cells 


Photo-electric cells control a striking 
demonstration of the effect of voltage 
changes upon the wattage, candle power, 
and cost of electric lamps in an in- 
genious animated chart on exhibition 
at the Westinghouse Lighting Institute 
in Grand Central Palace, New York 
City. The animated chart consists of 
five illuminated columns, under the 
headings of voltage, wattage, candle 
power, total cost, and cost per candle 
power. Ordinates are in percentage of 
normal. As the height of the column 
headed percentage of normal voltage is 
increased above the 100 per cent mark, 
all the columns of light are lengthened 
but in varying proportions to correspond 
with the actual variation in these factors 
with the voltage. The height of these 
columns is controlled merely by placing 
the hand between a light source and 
one of two photo-electric units located 
at the side of the chart. 

The movement of each of the columns 
is accomplished by an individual shutter 
which moves before a vertical row of 
ten-watt lamps in a box behind each 
column. The shutters are operated by 
cams of different sizes on a common 
cam shaft rotated through reduction 
gears by a small electric motor. The 
action of the photo-cells is merely to 


The moving columns on t 
this chart bear fixed re- 
lations to each _ other, | 
and their movement for 
various “lamp-voltage”’ || 
values is controlled up or =} +8) 





start, reverse, or stop the motor in a 
simple and striking way. This is ac- 
complished as shown in the accompany- 
ing circuit diagram. 

In two of the columns a portion oi 
the column length is colored to show 
additional information. The colored 
portion of these columns is produced 
by inserting colored translucent mate- 
rial in the shutter mechanism. In the 
“watts” column the red represents the 
watts due to losses in the wiring, and in 
the “cost” column a red and a green 
portion represents the fixed charges and 
the cost of lamp renewals. These 
colored films or screens are associated 
with the shutters but driven by separate 
cams and gears at their own proper 
speed. 

This chart was designed by G. S. 
Merrill of the National Lamp Works, 
for the N.E.L.A. Lamp Committee. It 
was first exhibited in the Lamp Com- 
mittee’s booth at the last N.E.L.A. con- 
vention at San Francisco, its purpose 
being to demonstrate the effect of volt- 
age variations in industrial lighting. 


Ultraviolet light shows up 
check raiser’s changes 


The treatment of check paper with 
aesculin, a white powder obtained from 
the bark of the horsechestnut tree, makes 
it possible for the bank teller to detect 
with ease erasures and changes which 
otherwise might escape notice. 

Aesculin fluoresces, or glows, when 
placed under ultraviolet light. An 
erasure on paper treated with this sub- 
stance would show up as a dark spot 
on an otherwise luminous surface. A 
patent on the process has just been 
granted to Dr. D. Julian Block. 
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7 
down by _ intercepting L 
with the hand, one of two 
photo-cells, through the 
circuits at right. 

Such mechanism has, _ | 
of course, many other 
applications in industry. 
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Normal engine noises are screened out by “high pass’ filters, 
allowing only the knock, which has a frequency of 3,000 cycles 
per second, to pass through the vacuum tubes 


+ + + 


Use singing wire 
‘to measure twist of shaft 


\ singing piano wire used to measure 
the tiny twist which the great engines 
of an ocean liner give to the great steel 
that forms the propeller shaft is a 
application of the science of elec- 
onics perfected recently in Germany 
| given in first practical test on the 

ts of the steamship Bremen. 

No metal ever is absolutely rigid. 
\lthough the great propeller shaits of 
such giant liners are made amply strong 
to carry the gigantic horsepower of the 

gines without twisting apart, such 

aits do twist a small fraction of an 
under their load of engines and 

rew. Engineers need to measure such 
ists accurately, not only to detect any 
insuspected weakness of the metal which 
geht make trouble later on but also to 

lp improve designs and specifications 
future shafts and engines. In the 
method of measuring this tiny, 
t, far too small to be seen while the 
is rotating, a piece of steel piano 
re is stretched between projections on 
collars clamped to the shaft some 
apart. If tie shaft between these 
lars twists by even a hundredth of 
inch the distance between the two 
jections increases a trifle and the 
no wire is stretched. This changes 
itch of the musical tone which the 

re gives out, just as a piano tuner 
nges the tone of a string in that 
rument by stretching it more or less. 
single piano wire fastened to the 
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shaft is kept singing by an electric 
device and the tone which it emits is 
compared with that from a similar wire 
stretched to a known degree. Any twist 
of the shaft is thus measured. 


+ + 


+ + 


Tube device controls 
. 4a ” 
gasoline knocks 


Electronic science has entered a new 
field and is now controlling anti-knock 
qualities in gasoline. 

Microphone and vacuum tubes, mag- 
nifying sounds a hundred-fold, have 
been combined with other delicate in- 
struments to form an electrical ear to 
detect the faintest whisper of a knock 
and yet to remain deaf to other engine 
noises ! 

The apparatus, sensitive to sounds far 
beyond the range of the human ear, 
was developed by scientists of the 
Atlantic Refining Company, according 
to Dr. T. G. Delbridge, head of the 
company’s research laboratories. It 
was designed in the course of research 
leading to a new type of gasoline, per- 
fected after years of study and an ex- 
penditure of more than a half million 
dollars. Necessity for the device arose 
when scientists were able to find none 
capable of interpreting engine noises, or 
delicate enough for their purpose. 

In operation, the “mike” is suspended 
from coiled springs near the engine 
testing the gasoline. Sounds that could 
not be heard by man are picked up by 
the microphone, and the rest of the ap- 
paratus then selects and magnifies the 
knock and registers the sound intensity. 
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CAN COMPARE WIDELY SEPARATED COLOR SAMPLES 





The new color comparator designed by Dr. H. H. Sheldon of New York 
University, New York City, enables dyers to compare tints with an accuracy 


impossible to the eye. 


Used under the artificial light of winter afternoons, 


when the peak of textile manufacture comes, it greatly increases the produc- 


tive hours of the dye-room. 


Samples compared can be in differnt rooms 
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The press, radio and 
sound-pictures to the rescue 


HE three greatest forces available for over- 

coming the present economic depression in 
the shortest time comprise the press, radio and 
sound pictures. Through these agencies every 
person in this country can be informed daily and 
even hourly of improvements in trade progress. 
It is interesting to note that two of these mediums 
are basically electronic. Past depressions did not 
have their assistance for the come-back. The 
electron tube has already served mankind well— 
it stands ready today to carry the glad tidings of 
progress to the four corners of the globe. 

Such forces alone cannot cure the business ills 
of the nation but they are already alleviating the 
pain by the entertainment offered the public. 
Motion-picture producers are planning record 
expenditures for 1931. Radio broadcasters stand 
ready to spend millions if granted high power. 
And, indication of the optimism of the press, the 
McGraw-Hill Company has contracted for a new 
$7,000,000 building now being erected. 


The bottle-neck 


66 USIC put on the air,” says Leopold 
Stokowski, conductor of the Philadelphia 
Symphony Orchestra, ‘“‘is compressed until it is 
out of shape, because radio can carry only a cer- 
tain amount of energy.” 
The celebrated conductor whose orchestra is 
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heard via radio through the courtesy of Philc: 
is partly correct and partly not. A full orchestr: 
has an output range of volume of about on 
million to one (60 db). Telephone lines con- 
necting pick-up with transmitter can handle onl) 
about 30 db. Here is a two-to-one compression 
in volume before the radio program really gets 
started. 

When the pianissimo passages of the orchestra 
threaten to be lost in line noise, the pick-up op- 
erator must artificially increase the sound level; 
when the fortissimo passages threaten to cross- 
talk into adjacent wire circuits, the operator must 
reduce these peaks of power which give vigor to 
the rendition. 

The radio is not at fault; it is the wire circuits. 
No amount of engineering to eliminate frequency 
distortion at transmitter or receiver can eliminate 
amplitude compression. No satisfactory method 
of combating this inherent distortion has been put 
into practice. 


© 


Electronics—a wide field 


ADIO engineers frequently claim that their 

profession calls for a greater knowledge of 

physics and chemistry than that of the electrical 
engineer. 

It is probable that the electronic engineer of the 
future will be even better equipped. The applica- 
tion of a photo cell to industry demands more than 
a knowledge of electron emission. It involves 
such deep and, to most engineers, closed subjects 
as the quantum theory, and realms of physics and 
chemistry quite often hurried through by men on 
their way to the brighter—and more crowded 
fields of communication or power. 

Optics plus photo cells have made possible the 
recording of sound on motion picture film. Tele- 
vision awaits some optical, mechanical, or electri- 
cal genius who will get around the scanning disk. 

All new industries attract to them poorly) 
equipped consultants who are willing to acquire 
their knowledge at the expense of their early 
It is to be hoped that the industry to be 
built up around the adaptation of photo cells and 
vacuum tubes to other services than radio or 


clients. 


sound pictures will be in the hands of engineers ot 
the widest possible training and experience. 
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Speeding up the fireman! 


N enterprising team of dealers and service- 
A men in a middle western city have applied 
electron tubes and associated apparatus in an 
interesting manner. In this city a number of out- 
lying fire departments are in communication over 
private wires with a central bureau. At this cen- 
tral desk someone is always on duty. To get the 
district apparatus into action the central bureau 
telephoned to the other offices. 

The new system consisted in putting a micro- 
phone on the chief’s desk, a power amplifier and 
loud speaker in each station house. Now the 
chief talks to all the stations at once and in such 
stentorian tones that in the middle of the night, 
firemen can get their orders on their way down 
the slippery pole from the sleeping room. 

In a test those districts equipped with loud 
speakers instead of the older system got under 
way and arrived at the fire sooner than the others 


not so equipped. 


Sound-movies for the deaf 


LEADING authority of the American 

Acoustical Society tells us that approxi- 
mately 10 per cent of our population or 12,000,- 
000 people in the United States, suffer from de- 
fective hearing in one degree or another. With 
the change-over from silent to sound moving pic- 
tures, thousands of such people have been cut off 


from the one form of entertainment they en- 
joyed most. 

Means are now available to equip theaters with 
individual ear phones so that such persons can 
still enjoy the movies with the addition of sound. 
Usually trom 20 to 50 seats equipped with ear 
phones, depending upon the size of the theater, 
would take care of this 10 per cent. The return 
to the theater management in a short time would 
pay for such equipment, besides building up good 
will in the community. 


“Electronic knife” third great 
advance in brain surgery 


HE application of electro-surgery to surgery 
of the brain and nervous system marks the 
third great advance that has been made in the 
field of neuro-surgery, according to Dr. Ernest 
Sachs, of St. Louis, speaking before the American 
College of Surgeons at Philadelphia, last month. 
By means of the “radio knife” brain tumors 
that were formerly considered inoperable can now 
be dealt with, and other types of brain tumors can 
be removed more safely than before. 

The technique of the method takes time to 
learn, but Dr. Sachs prophesied that more and 
more will be accomplished with it in the future as 
surgeons become increasingly familiar with it and 
learn to realize its possibilities. 


For cumulative index of 1930 issues of Electronics, see page 446 


ELECTRONICS points with some pride to pages 446, 448 and 450 of this 
issue where an index of its first nine issues (Volume I) will be found. A 
perusal of this summary of editorial material will make clear to the curious 
reader the raison d’étre of Electronics—to bring to the engineers who 
design and manufacturers who build electronic apparatus (radio, sound 
pictures, industrial applications of tubes as well as electronic tubes them- 
selves) the advances in their art and the news of their industry. 

Such an index in a new art like electronics provides a unique and invalu- 
able history of pioneer work, a fascinating disclosure of the wide application 
of electronic tubes to industrial problems, and a source of technical and 
manufacturing information on specific subjects. 
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LETTERS TO THE EDITORS 


E-lectron-ics — the 
wedding of the sciences! 


Editor, ELECTRONICS: 

I was very much interested in your 
recent editorial regarding the typog- 
raphy of Electronics, entitled “That 
little ‘e’; its big significance.” 

Electron comes from a Greek word 
which is usually translated “amber.” Ii 
the first “‘e’” is omitted, we have the 
Greek word “lectron,” which means 
“bed.” In the plural the word means 
“marriage bed.” So that first little “e” 
is rather significant. 

I always make it a point in my classes 
that the word electron be always 
pronounced “e-lectron,” so as not to 
offend classical students and purists. I 
think that the point is rather well taken. 


WALTER J. SEELEY, 
Professor of Electrical Engineering. 
Duke University, Durham, N. C. 


v 


An astronomer comments 


on the photo-cell 


Editor, ELECTRONICS: 

The photo-electric cell has not been 
very widely used in astronomy, partly 
due to its erratic nature. For about 
fifteen years, however, a photo-electric 
cell photometer has been used with 
success by Professor Joel Stebbins of 
the Washburn Observatory, Madison, 
Wis. Photo-electric photometers are 
also used in Babelsberg Observatory, 
Berlin, and three or four others have 
been made for different observatories. 
One has just been made by Stebbins for 
the Yerkes Observatory. 

But nearly always photo-cells are 
unsuccessful because of “dark currents,” 
instability of the cells, and too great 


Albert Coates expects new 
art in microphone technique 


Albert Coates, noted English conductor, 
guest-leader of New York’s Summer 
symphonic concerts at Lewisohn Sta- 
dium, Waho studied science at Liverpool 
University under Sir Oliver Lodge, be- 
lieves that radio’s microphone picks up 
sound waves like a person who listens 
with only one ear. Mr. Coates de- 
clares that he is convinced, notwith- 
standing the perfection claimed for 
present-day broadcasting, that music 
sent over the radio or reproduced from 
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sensitiveness for the- irregularities of 
our atmosphere. Stebbins has used his 
instrument to get some of the most 
accurate light curves of variable stars 
there are on record, but it has taken a 
lifetime of technical work to develop the 
photometer and use it with moderate 
success. 

We keep saying to ourselves that 
some day the photo-electric photometer 
will be simple and practical. 

HARLOW SHAPLEY, 


Harvard College Observatory, 
Cambridge, Mass. 
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Blind in need of 
600 radio sets 


Editor, ELECTRONICS: 

The American Foundation for the 
Blind has, during the past two or three 
years, dstributed several thousand com- 
pletely equipped radios throughout the 
country to needy blind people who had 
not the means to secure these for them- 
selves. 

We have on file hundreds of letters, 
telling of the great boon that this has 
conferred upon them, and of the in- 
estimable blessing that these radios have 
brought to their lives, otherwise spent in 
monotonous darkness. 

Mr. Powel Crosley some time ago 
was good enough to donate to us one 
thousand sets for this purpose — Mr. 
Atwater Kent kindly sold us at a 
nominal price two hundred and fifty 
obsolete models, which we also dis- 
tributed among our needy blind friends 
throughout the country. 

We now have applications from ap- 
proximately six hundred more needy 
blind people, to whom a radio would be 
a gift from Heaven, but who are unable 
to procure such sets. 





phonograph records a few years hence 
will be vastly superior—more nearly 
like the original sound—than engineers 
are able to produce at present. He be- 
lieves that this will evolve through 
advances in the art of microphone tech- 
nique, which will create a new era in 
music appreciation. 

As a motion picture is given the 
effect of depth through a system of 
twin exposures and projections of a 
scene, the broadcasters will learn to 
use microphones in a way to give the 
effect of natural sound, which is now 
largely lacking in many presentations, 
Mr. Coates said. 


I am wondering whether you could 
possibly help us enlist the interest of 
some manufacturer or manufacturers 
who might have a quantity of obsolete 
models that they would be willing t 
let us have for this purpose—or possibl\ 
sell us at a nominal price; they need 
not be an expensive type, in fact the 
cheapest kind would do, so long as they 
are efficient. 

Mr. William Ziegler, Jr., and I per- 
sonally will donate most of the money 
to cover the above expense, if the radios 
are not available as a gift. 


M. C. MIGEL, 
President American Foundation 
for the Blind, 
125 E. 46th St., New York City. 
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Chicago’s future 
“Hall of Electronics” 


Editor, ELECTRONICS: 

1 want to express my appreciation of 
your recent news item concerning our 
Hall of Electronics in the new Museum 
of Science and Industry, now being com- 
pleted in Jackson Park, Chicago. 

We are setting aside several thousand 
square feet for the development of the 
electron theory and the engineering and 
industrial applications of the electron 
tube. 

This was the idea of your magazine, 
and you deserve the fullest credit for it. 
I think we shall be the first museum in 
the world which will pay adequate at- 
tention to the subject of electronics in 
this manner. 

WALDEMAR KAEMPPFERT, 

Director, Museum of Science 
and Industry, 

300 West Adams St., Chicago, Ill. 


Higher altitudes 
better reception 


The higher the altitude the better 
radio reception conditions become, says 
Federal Radio Commissioner H. A. 
Lafount, who draws this conclusion 
from his own recent experience in 
dialing 32 stations on a portable re- 
ceiver at an elevation of 11,200 feet 
during a recent tour of the Rocky 
Mountain region. Radio, Mr. Lafount 
adds, is a godsend to the lonely 
ranchers, rangers and sheepherders ot 
the mountains. 
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ELECTRONIC MUSICAL 
INSTRUMENTS 


By combining fundamentals and overtones, 
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electronic musical instruments make possible ee 
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new timbres and qualities never before heard. 

Examples of such instruments are the elec- 

tronic organ of M. Coupleaux of Paris, France 

(seen at the right), and the new keyboard 

form of the American theremin (illustrated 

below). See also Electronics for September, 
1930, page 272 
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To accommodate musicians familiar with 
stringed instruments, these new forms of an- 
tenna control for the theremin have been de- 
veloped, both with separate pick-up and with 
attached loudspeaker and amplifiers 














Circuit Requirements 


‘ee of the most important sections of the RCA Radiotron 
Company is the circuits laboratory. Here you will find a 
staff of skilled engineers investigating every possible circuit re- 
quirement under which RCA Radiotrons could be called upon 
to operate. RCA Radiotrons are not only manufactured under 
most advanced methods and required to meet exacting speci- 
fications, but they are engineered for modern circuit require- 
ments. Only the finest of electrical instruments are used to 
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The RCA Radiotron shielded test 
room is used for making sensitivity and 
selectivity radio-frequency tests. Shield- 
ing protects testing circuits from ex- 
terior electrical disturbances. 


In the RCA Radiotron instrument lab- 
oratory all meters are checked and cali- 
brated, at periodic intervals, against 
standards. Thus, absolute accuracy is 
insured in the testing of tubes and 
circuits. 
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Constantly Analyzed 


. make delicate electrical measurements. These testing instru- 
: ments are kept accurate by the RCA Radiotron Standards 
2 Laboratory. Circuit investigations are carried on in special, 
j shielded rooms which are absolutely free from outside elec- 
trical disturbances. 
RCA Radiotrons are the standard of the radio industry be- 
3 cause they are backed by the latest scientific knowledge known 
in the art of vacuum tube manufacturing. 
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In the RCA Radiotron general testing 
laboratory extensive tests are run on 
sample tubes for development pur- 
poses. These tube characteristic tests 
serve to increase the present tube 
efficiency 





The RCA Radiotron circuit labora- 
tory is used for experimentation with 
new radio circuit designs in order to 
develop circuits that will best utilize 
the tube characteristics of RCA Radio- 
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Electrical transcriptions for broadcasting 

























View of the main recording studio of the Judson 
Radio Program Corporation, New York City. Here 
electrical-recorded phonograph records used in 
broadcasting stations are made 


The monitoring room of the studio (above) 
where proper balancing of the various 
microphones and correct volume is main- 
tained in recording 


One of the disk recording machines (left) 
where an_ electrically-operated sapphire 
stylus transfers the sound vibrations from 
the amplifiers to the wax record. The suc- 
tion tube seen leading from the ceiling is 
provided to remove the wax thread which 
is cut by the sapphire knife 
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NEWS 


OF THE ELECTRON INDUSTRIES 
+ 


Two new RMA directors 


Two new directors elected unanimously 
to the RMA board at its meeting, 
November 18, in Cleveland, Ohio, were 
Eugene R. Farny of the All-American 
Mohawk Corporation, North Tona- 
wanda, N. Y., and A. S. Wells of the 
Gulbransen Company, Chicago, II. 
They were elected to fill vacancies 
caused by the resignations of Lester 
E. Noble of Springfield, Ohio, formerly 
of the United Reproducers Corp., and 
John C. Tully of Chicago, formerly of 
the Bremer-Tully Company, both of 
whom are not now actively identified 
with the radio industry. Messrs. Noble 
and Tully served for several years in 
important capacities in the RMA. Mr. 
Noble was formerly chairman of the 
association’s Merchandising Committee, 
and Mr. Tully its treasurer. The new 
directors are prominent and _ active 
figures in radio manufacturing. 


— 


_Taylor Vacuum Products & Co., Inc., 
1500 N. Ogden Ave., Chicago, Ill, has 
been organized _with the following 
officers: = J Maitland, president, 
W. G. Taylor, chief engineer and vice- 
president, and W. M. Craig, secretary, 
treasurer and sales manager. Mr. Tay- 
lor was formerly connected with the 
engineering staff of the United Air 
Cleaner Corporation of Chicago. Mr. 
Craig has been associated with. the tube 
and radio fields for a number of years. 
[his company is specializing in making 
special heavy-duty, 250, 281, 866, 845-B, 
and 210 tubes; in custom building of 
spe cial tubes and the designing of tubes 
1 all sorts. The general superintendent 
ot the company is Mr. W. W. Dwyer 
io has had 15 years’ experience in the 
tube field and was formerly with the 
estern Electric Company. 


— 


| Coming meetings 


} a 
| The American Physical Society— 


\nnual meeting, Cleveland, Ohio, 
| vecember 30-31, 1930. 
Acoustical Society of America— 


os Angeles, Calif., December 12-13, 


| American Association for the Ad- 
vancement of Science—Cleveland, 
‘hio, December 29-Jan. 3, inclusive. 


American Institute of Electrical 





“ngineers—Winter Convention, New 
ork City, January 19-23, 1931. 
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McMurdo Silver, president of Silver- 
Marshall, Inc., has just returned from 
the East where he addressed dealer 
meetings at Newark, New York City and 
Boston. He reports that public accept- 
ance of superheterodynes has _ been 
greater than the most optimistic expec- 
tations. 


Standard Transformer Corporation, 
852 Blackhawk St., Chicago, IIl., has an- 
nounced the appointment of Everett E. 
Gramer as Chief Engineer. Mr. Gramer 
is widely known among the users of 
transformers and is considered an au- 
thority on transformer design and pro- 
duction. He was formerly active and 
instrumental in the success of the Trans- 
former Corporation of America during 
the period in which it made transformers 
exclusively. The Standard Transformer 
Corporation also announces the addi- 
tion of approximately 5,000 square feet 
as added production space. This was 
necessitated by the substantial volume of 
business the. company was obligated to 
produce. 


The Ward Leonard Electric Company, 
Mount Vernon, N. Y., announces the 
appointment of R. C. James as sales 
representative in the Seattle district. 


+ 


JOHN W. MILLION, JR. 





John W. Million, recently appointed 
chief engineer Audiola Radio Com- 


pany, Chicago, Ill. He was formerly 
with the Brunswick-Balke-Collender 
Company in the same capacity and 
later research engineer with the Utah 
Radio Products Company 


Mr. James’ organization will be located 
at 2321 Second Avenue, Seattle, Wash- 
ington. 


W.R. G. Baker, formerly with the Gen- 
eral Electric Company at Schenectady, 
N. Y., has assumed charge of manufactur- 
ing activities of the RCA-Victor Company 
at Camden, N. J., according to an an- 
nouncement of the RCA-Victor company. 

Mr. Baker, who was vice-president in 
charge of engineering at this plant, will 
have the added responsibility of production 
scheduling and manufacturing at the Victor 
company. Mr. Baker succeeds Alfred 
Weiland who was in charge of manufac- 
turing for the old Victor Talking Machine 
Company and who continued in this capac- 
ity when the company was taken over by 
the Radio Corporation of America. 


The Magnavox Company, with gen- 
eral offices at 155 East Ohio Street, Chi- 
cago, Ill., announces the opening of a 
factory branch in Sydney, New South 
Wales, Australia. The opening of this 
branch has been warranted by the in- 
creased demands for Magnavox dynamic 
speakers in Australia and New Zealand, 
and will now place the company in much 
better position to render immediate de- 
livery to its manufacturing and distribut- 
ing trade in this territory. The factory 
is in actual operation, fabricating, as- 
sembling and marketing speakers 
throughout this territory. The name of 
the operating company is—Magnavox 
(Australia) Limited, and is under the 
managership of Mr. Don T. Hinchen, 
who has been associated with The Mag- 
navox Company for many years in 
building up the loud speaker division of 
the radio industry in the Australian 
markets. 


White Engineering Corporation, 32nd 
and Arch Sts., Philadelphia, Pa., ap- 
points Walter H. Kelly sales director. 
Mr. Kelly is well known from his many 
years’ association with the radio indus- 
try. He. has. represented Brunswick, 
Lyric, Crosley and Sonora, and is well 
recognized among the dealers and job- 
bers of the eastern seaboard. Mr. Kelly 
brings to the White Engineering Cor- 
poration, in addition to his radio experi- 
ence, a long background of general sales 
experience. 


Westinghouse General Catalog, 1931- 
1932, comprised of 1352 pages present- 
ing descriptions and illustrations of ap- 
paratug representative of the myriad of 
products manufactured and sold by the 
Westinghouse Electric and Manufactur- 
ing Company, of East Pittsburgh, Pa., 
has been announced recently by that 
company. 


The Newark Wire Cloth Company, 
351 Verona Ave., Newark, N. J., manu- 
facturers of wire cloth for all industrial 
purposes, announces that it is now man- 
ufacturing wire cloth of stainless steel. 
This cloth is made in all meshes, widths 
and lengths, and will be made as fine as 


200x200 (40,000 openings per square 
inch) provided quantity orders will 
warrant. 


Mr. Harry Kalker, sales manager of 
the International Resistance Company, 
manufacturers of Durham metallized re- 
sistors recently paid a visit to the Pacific 
Coast using Air-rail T-A-T route. Mr. 
Kalker visited his company’s many ac- 
counts who are at present busy with the 
manufacture of mantel-type receivers. 
The International Resistance Company 
reports running close to peak production 
in order to fill the increased demand for 
metallized resistors. 


439 

































































revIEW OF ELECTRONIC LITERATURE 
HERE AND ABROAD 


Electricity, ether and quanta 


{F. Prunier] After having again de- 
rived Maxwell’s equations as the most 
general equations of the movements of 
the ether, the author deduces certain 
properties of the ether. He then shows 
how these properties permit giving it 
certain electric, magnetic and gravita- 
tional characteristics. He is thus led to 
introduce into the theory of these phe- 
nomena some new types of waves and 
vibrations. These types of waves are 
precisely those which correspond to the 
famous Schrédinger equations. The 
author’s conclusion is that wave-me- 
chanics is not essentially different from 
the classical-mechanics, but that it can 
appear as a division of the latter just 
as in previous publications he has shown 
that the dynamics of relativity may be 
considered as a division of classical 
dynamics.—Revue General d’Electricité, 
October, 1930. 


+ 


A simplified 
modulation circuit 


{ WEICHART AND LANGEWIESCHE] Com- 
munication from the Postal Department 
laboratories. With the grid modulation 
normal in German Broadcasting stations 
the insulation of the modulator tube fila- 
ment supply is difficult and the capacity 
to ground troublesome. It is suggested 
that this can be overcome by using 
radio-frequency current for this filament 
and experiments have shown that re- 
sults are entirely satisfactory. A fur- 
ther refinement is to obtain in a gjmilar 
manner the necessary polarizing Voltage 
for the modulator tube grid, by insert- 
ing in the same circuit the filament of 
a rectifier tube and feeding its plate 





with a radio-frequency voltage picked 
up by a coil coupled to the inductance 
L. (See circuit diagram below.)— 
E.N.T., Berlin, October, 1930. 


+ 


Electrical properties of soil 
at radio frequencies 


[J. A. RatcirFF anp F. W. G. Waite] 
In the transmission of wireless waves 
over long distances the character of the 
earth may play a very prominent part. 
The effect of the earth has been de- 
termined from attenuation measure- 
ments and from measurements on the 
tilt of the wave front. The results are 
normally expressed in terms of the di- 
electric constant and the conductivity 
of the soil. The authors show that 
there is no sound basis for assuming 
a priori that these constants are inde- 
pendent of the frequency. By labora- 
tory tests on samples of earth from two 
widely different locations and using two 
different methods of measurement, one 
a cathode-ray oscillographic method and 
the other a resonant method, they show 
that between one and ten million cycles 
the dielectric constant may show a four 
to one ratio, having smaller values at 
the high frequencies. The conductivity 
characteristic is a saddle-backed affair 
with a minimum at some intermediate 
frequency and showing only about a 
25 per cent variation. The conclusion 
is reached that the only satisfactory way 
of measuring these quantities is to 
measure them for ground in situ and 
at the frequency required, either by the 
tilt method or by means of attenuation 
curves.—Philosophical Magazine, Octo- 
ber, 1930. 
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Modulation circuit in which r.f. current is supplied to the filament to avoid 
ground capacity. Similarly a rectifier filament is fed with r.f. to supply grid 
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voltages (Weichart and Langewiesche) 





Triode generator 
and amplifier 


[L. B. TurNeR ano L. A. MEACHAM | 
It is common usage to state that the 
ideal efficiency of a linear oscillator or 
amplifier is 50 per cent. This, however, 
presumes that it is possible for the plate 
voltage to drop to zero and also that 
no grid current flows. By confining the 
swing of plate potential to the linear 
portion of the lumped characteristic and 
so adjusting coupling and voltages that 
the grid potential never becomes posi- 
tive these authors show, both theoreti- 
cally and experimentally, that the maxi- 
mum output is obtained when the load 
resistance is twice the plate resistance 
and that the maximum efficiency, ob- 
tained for very large values of load 
resistance and small outputs, is 25 per 
cent. In the experimental work the 
harmonics are measured in the plate cur- 
rent by means of a calibrated amplifier ; 
if these harmonics are translated into 
terms of plate potential it is shown that 
the most prominent harmonic (the 2nd) 
was less than one thousandth of the 
fundamental.—Cambridge Philosophical 
Society, October, 1930. 


os 


Three-tube local receiver 
with the new “flat” tubes 


[UnsiGNep] Of interest as being the 
first published description of a receiver 
developed independently of the _ tube- 
manufacturers (in this case in the 
“Funk” laboratory) using the new ca- 
pacity controlled “grid-less” tubes (see 
page 346, October, Electronics). Points 
specially mentioned are the existence of 
somewhat more hum than with the nor 
mal indirectly heated tube, and the ex- 
treme critical nature of the regeneration 
setting. — Funk, Berlin, November 7, 
1930). 
2 


The differential 
condenser loudspeaker 


|Scuwanpt.] Details of the new Vogt 
loudspeaker in which the membrane is 
negatively polarized and rests between 
two positively polarized (1,000 volts) 
gratings, the secondary of the input 
transformer being connected to these 
two latter. Curves are given and the 
claim of tenfold sensitivity as compared 
with the dynamic loudspeaker is made 
—Radio B.F.f.A., Stuttgart, October 
1930. 
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On the theory of 
filter amplifiers 


[S. ButrerwortH.] Technical litera- 
ture is replete with solutions of the 
Campbell type of wave filter, consisting 
ot recurrent similar sections. Here we 
have the analysis of a new type of filter 
in which each section is separated from 
the next by a thermionic tube. In other 
words, the problems of amplification and 
selection are combined as in the simple 
radio receiver. 

Starting with a simple series-resonant 
circuit to be used in a low-pass filter 
the author shows that the voltage across 
the condenser is equal to the input vol- 





tage multiplied by the factor oul 

Vv1+X* 
where X is the ratio of operating fre- 
quency to cutoff (resonant) frequency, 
provided the constants of the circuit are 
properly related. Generalizing this re- 
lation he shows that F== (1+ X™)-# 
where F = Eout/Ein and m is a factor 
which increases with the number of 
sections used in the filter. The con- 
ditions which must be satisfied in the 
cases of one or two element filters are 
stated. From this simple theory the 
article expands to include (a) multi- 
stage filter amplifiers, (b) band-pass fil- 
ters, (c) band-stop filters and (d) high- 
pass filters. For each class a design 
table is included which shows the values 
ot the constants to employ in the filter 
when using any given tube.—E-xrpert- 
mental Wireless, October, 1930. 
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Measurement of small currents 


[Bh. S. V. RaGHava Rao anp H. E. 
Watson] Increasing use of photo-elec- 
tric cells has made the measurement of 
small currents a matter of prime im- 
portance. The circuit normally used for 
measuring small currents from a photo- 
electric cell or other source is one in 
which the cell and its attendant battery 
are arranged so as to charge the grid 
ot a thermionic tube either positively 
or negatively and the resulting change 
in plate current is measured on a gal- 
vanometer balanced with respect to the 
nitial plate current. Experiments showed 
that different types of tubes show widely 
different sensitivities. Even the very 
high vacuum tubes show some reverse 
rid current or “back lash” and this 
urrent is of extreme importance in 
hese measurements. When the cathode 
or anode) of the photo-electric cell is 
nnected directly to the grid of the 
hermionic tube the grid current is 
ual to the photo-electric current. The 
inge in plate current then depends on 

e variation from “free-grid” potential 
©., tg=0) to the potential which per- 

ts this current to pass and the mutual 
nductance of the tube. Since the 
‘k-lash is partially due to leakage 
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caused by the anode voltage it is de- 
sirable to reduce the latter provided the 
mutual conductance is not decreased 
more by this same change. 

The conclusions arrived at are: The 
main requirements in a valve to give high 
magnification of small direct currents 
are: extremely good insulating of the 
grid (a conducing factor being low fila- 
ment temperature) high mutual conduc- 
tance and low impedance and anode 
voltages much lower than normal. (See 
Electronics, September, p. 290).—Ex- 
perimental Wireless, October, 1930. 


+ 


Some interesting 
television problems 


[Noack] Brief discussions of recent 
developments : Kirschstein’s experiments 
showing that gas-filled photo-cells are 
not independent of frequency when high 
polarizing voltages are applied; Okolic- 
sanyi’s experiments tending towards 
greater clearness of image; the Zwory- 
kin system using the Braun tube—it is 
stated that this system has not come up 
to expectations and seems to be making 
little progress; the colored television 
systems of Aronheim (twelve colored 
rotating filters) and of Andersén (three 
such filters) ; synchronization problems 
in general and Korn’s suggestion of a 
central radio station emitting nothing 
but a synchronizing frequency for the 
whole continent—Radio B. F. f. A., 
Leipzig, November, 1930. 


+ 


General new tendencies in 


loud-speaker construction 


[Nesrer] A general survey of recent 
German products—more especially the 
Isophon 4-pole, 4-watt; Pyreia 8-pole; 
Wufa Giant 60-pole; recent dynamic 
loud-speakers with permanent magnets ; 
and the Vogt electrostatic in its latest 
form.—Funk Magazin, Berlin, Novem- 
ber, 1930. 
+ 


The screen-grid tube 
as detector 


[Kaptan] Article specially for the 
short-wave telegraph amateur. Normal 
regenerative coupling is used but con- 
trol of the regeneration is by variation 
of the screen-grid voltage, a variable 
series resistance of 50,000 ohms being 
inserted in this lead (with a large par- 
allel condenser to reduce noise in oper- 
ating). Claims of greatly increased 
sensitivity and easy operation (no 
change in frequency with change of re- 
generation) are made.—Funk, Berlin, 
October 31, 1930. 
+> 


Detection of ore-masses 

by radio 

[|VinoGRapow] Simple description of 
a system using a small transmitter on 
6,000 meters wave-length with a loop 
antenna capable of rotation about a 
vertical axis and a receiver with a loop 
antenna capable of rotation about both 
horizontal and vertical axes.—Science 
et le Vie, Paris, November, 1930. 





+ + 


GERMANY ’S “NBC” 





The new radio center at Berlin was dedicated December 1. 
studios, a museum, research laboratories and the general offices of the com- 
mission are combined in one building in the German capital 


Broadcasting 
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Producing sinusoidal L.f. 
currents; their measurement 


[ J. G. Beprorp anp H. Josepus | 
Where a very wide range of output 
voltage and constancy of frequency are 
desirable, particularly at low frequen- 
cies, say from 5 to 100 cycles per sec- 
ond, thermionic valve methods of gen- 
eration are at a disadvantage. The 
alternative solution adopted here is to 
provide a square topped wave with 
negligible transit time, filter this and 
measure the output frequency by means 
of a modified Maxwell’s Commutator 
Bridge. The square topped wave is 
derived from a motor driven Baudot 
distributor; the filter consists of six 6- 
henry coils and a total of 40 mfd. ca- 
pacitance. Oscillograms are included 
showing the wave form obtained at 
various frequencies.—P.O.E.E. Journal, 


October, 1930 

+ 
Logarithmic 
tube-characteristics 


[FacaL] It is suggested that the nor- 
mal characteristic curves may with 
advantage be replaced by curves of 
Rp/Ep, “Durchgriff’/Ep (or 4/Ep 
since the “Durchgriff” is 100 divided 
by #), and mutual conductance/Ep, in 
which curves the values of Ep are plotted 
linearly but those of Rp, “Durchgriff” 
and mutual conductance logarithmically. 
It thus becomes possible, if the Ep scale 
is the same in all cases, to read complex 
characteristics such as the “Giite” (# 
multiplied by mutual conductance) di- 
rectly, and a permanent check on the 
correctness of the curves is given by 
the fact that the three ordinates for Rp, 
“Durchgriff” and mutual conductance 
respectively for any given value of Ep 
must total: 1 (since the. product,of ,these 
three quantities is unity), Methods of 
obtainipg the curves directly, are.given: 
or they, can, be calculated from.the usual 
curves.,—Funk Magazin, Berlin, Novem- 


ber, 1930: 
<: 


‘The use of discharge tubes 
in electric circuits 


[RicHarp Ruepy.] This paper dis- 
cusses first the voltage-current curve of 
a typical .glow discharge through gas 
at a low. pressure. The greater. part 
of the article then describes the many 
types of.devices that have been devel- 
oped to,utilize the characteristics of this 
curve.. These are discussed as, follows: 

1.-The,.use of such tubes_as voltage 
reducers, voltage regulators, and recti- 
fiers. 

2.» Mathematical analysis of. gas-in- 
candescent cathode rectifiers. 

3. The use of discharge tubes as 
relays. 
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to use brings up several 


4. Their use and analysis as glow 
tube buzzers in self-interrupting cir- 
cuits. 

5. The uses of gas-filled photoelec- 
tric tubes, particularly in the measure- 
of very small illuminations. 

6. The discharge tube as a light 
source for neon lights and talking 
pictures. 

A table is included which gives the 
characteristics of both the older and the 
more recent types of gas-filled photo- 
electric tubes. Dr. Ruedy in this paper 
has given a valuable summary of some 
of the many uses of glow discharge 
tubes.—Journal of the Franklin Insti- 
tute, November, 1930. 


+ 


Amplifying tubes with 
photoelectric emission 


[Von ARDENNE] Such tubes, in which 
the cathodes emit electrons under the 
influence of light and not of heat as 
in the case of the normal tube, these 
electrons being attracted by an anode 
and the flow controlled by a grid in the 
usual way, can be used with high cou- 
pling resistances only (5 to 10 Megohms) 
on account of the high internal resis- 
tance. Audio frequency voltage ampli- 
fications of 10 to 30 per stage can thus 
be obtained.—Z.f.Hf.T., Leipzig, Octo- 
ber, 1930. 
+ 


Compensated v.t. voltmeter 
with balanced bridge output 


[W. G. Hayman] Due to its high 
input impedance the anode-bend type of 
rectifier is often preferred for use in 
measurements where the measured cir- 
cuit must suffer a minimum disturbance. 
The question of the best output circuit 
interesting 
problems i in regard to safety, sensitivity 
and stability. The author reviews the 
published literature in regard to this 
subject and then describes a “push-pull” 
or balanced bridge circuit in which one 
tube is used as a dummy to. balance out 
the galvanometer current,,when the. sig- 
nal voltage is zero.— Experimental 
Wireless, October, 1930. 


+ 


New giant loud-speaker 


[NEUMANN.] Details of the new type 
in which a very great increase of sensi- 
tivity has been attained, chiefly by the 
increase of the magnetic field to 20,000 
gauss, this having been made possible 
by a new arrangement of the coils rela- 
tive to the poles and. by improved ma- 
terials. Loads up to 800 watts can be 
handled and approximately 25% is radi- 
ated as sound energy, giving easily- 
understandable speech at 500 meters 
distance.—Stemens Zeitschrift, Berlin, 
October, 1930. 


Modern receivers 


[Lz] Continuation of the series of de- 
scriptions of modern German ‘commer- 
cial products (see previous. Digests). 
The Schaub, Owin and Pollux sets are 
described, with photographs and circuit 
diagrams. All are fully electrified, all 
have one screen-grid radio-frequency 
tube regenerative detector, and two 
resistance-capacity coupled audio-fre- 
quency stages. Prices range from $60 
to $90 approximately.—Radio B.F.f.A., 
Leipzig, November, 1930. 


+ 


On the operation of 
externally-controlled tubes 


[Von ArDENNE.] Interesting measure- 
ments on the new flat Telefunken tubes 
with external “grid” (these Digests, 
previous months). In the case of the 
high-vacuum tube, the effective capac- 
ity between the active part of the ex- 
ternal element and the space-charge on 
the glass within is of the order of 
1 micromicrofarad, bridged by a resist- 
ance (the leakage-resistance of the 
glass) of about 10,000 megohms. The 
“gas” in the soft type of the tube is 
mercury vapor. Curves of the normal 
“grid volts—anode current” type (un- 
obtainable in the normal manner) were 
got by the use of the oscillograph, and 
from these the amplification factor (of 
about 25) and plate resistance (about 
400,000 ohms) were calculated. The 
actual voltage amplification with a 
coupling resistance of 1 to 3 megohms 
is about 20, and with 70,000 ohms 
about 15. Very little distortion oc- 
curred with “grid” voltages of 2, and 
practically none with 1 volt. The ca- 
pacity between anode and cathode is of 
3 to 4 micromicrofarads, between outer 
element and anode or cathode about 
6 to 7 micromicrofarads. Microphonic 
effects are relatively small. Develop- 
ments are suggested: firstly in the 
direction of increased amplification 
factor by a reduction in the size of the 
anode; and secondly by the use of a 
second grid around the anode or be- 
tween anode and cathode (correspond- 
ing to the screen-grid tube).—Funk, 
Berlin, October 3, 1930. 


+ 


The multistage valve amplifier 


[A. C. Barttetr] The author con- 
siders the multistage amplifier from the 
point of view of recurrent networks as 
commonly applied to transmission lines. 
The effective voltage in the plate cir- 
cuit of the tube is replaced by a con- 
stant current generator GmV,, where 
Gm is the mutual conductance and IV, 
the input voltage. The ratio of output 
voltage to input voltage, and similar 
ratios, are obtained in terms of the hy- 
perbolic functions of the circuit para- 
meters.—Philosophical Magazine, Octo- 
ber, 1930. 
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+ NEW PRODUCTS | 


THE MANUFACTURERS OFFER 


Amplifier unit for table 
or rack mounting 


\N AMPLIFIER DESIGNED for operation 
from 110 volt 60 cycle a.c. has been 
brought out by Ferranti, Inc., 130 West 
42nd St., New York City. The unit 
shown, model 250 D-3 Amplifier, is 
arranged for table use. It can also be 
furnished for 245 tubes and for rack 
mounting. This amplifier has a gain 
of 70 db. and the manufacturers claim 
a uniform response within 24 db. 
from 20 to 8,000 cycles. The principal 





characteristics of this unit are: three 
stages of transformer coupling: an out- 
put of 10 watts; low operating tempera- 
ture; dry type transformers and chokes 
with electrolytic condensers, eliminating 
breakdowns; input and output im- 
pedances as desired; and low hum 
level. Freedom from distortion and 
pleasing reproduction over a wide range 
ior voice and music is claimed.—Elec- 
ronics, December, 1930. 
+ 
Dynamic automobile speaker 


| )ESIGNED ESPECIALLY FOR operating with 
automobile radio sets, is the Junior 
Model 510-B speaker, announced by the 
Utah Radio Products Company, 1737 
South Michigan Ave., Chicago, Ill. It 
consists of a No. 510 six-volt battery 
type dynamic unit, built into an oxidized 
brass frame mounted in an octagon 
hape box 84” wide and 44” thick. The 
iront metal grille is silk lined, making 
the speaker dust-proof. The octagon 
hape and compact size permits instal- 
‘ation in a very limited space. It is sup- 
plied with convenient mounting brackets 
nd a 5-foot cord. Operating current 
required, one ampere. List price, $12. 
lhe Carter Radio Company, which is 
division of Utah Radio Products 
‘ompany, at the same address, has re- 
ently announced a 1931 catalog cover- 
ng radio components, copy of which 
ay be obtained by writing to the com- 
ny direct. — Electronics, December, 
‘} 
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A 110-volt vacuum tube 


DESIGNED TO OPERATE from the 110-volt 
lighting circuit, either direct or alter- 
nating current, a tube developed by 
the Lestein Corporation of America, 26 
W. 17th St., New York City, has been 
announced. This tube is of the heater 
type and because of the excellent fila- 
ment emission has a very high mutual 
conductance. Contrasted with a 112-type 
of tube, which it is designed to replace, 
the ‘““Lestron” 110-volt tube has a mutual 
conductance of over 2,000 micromhos 
compared to 1,600 for the 112-type under 
the same conditions, i.e., 135 volts on 
the plate and 9 on the grid. The 
manufacturers expect a life of 3,000 
hours, the tungsten filament operating 
at the comparatively low temperature 
ot 1400° C.— Electronics, December, 
1930. 
6 


16 mm. sound movie 
equipment 

FoR HOME, BUSINESS OR SCHOOL use, a 
new type of 16 mm. sound equipment 
has been announced by Victor Animato- 
graph Corporation, Davenport, lowa. 
This unit consists of the newly designed 





Victor Model-5 Projector and No. 33 
““Animatophone,” assembled in one unit 
in which the turntable becomes an in- 
timate part of the projector mechanism 
to insure perfect synchromism. A new 
feature of the “Animatophone” is the 
vertical mounting of the record in- 
stead of the usual horizontal mounting. 
Two models of amplifier speakers are 
offered for use with the “Animato- 
phone.” Amplifiers and speakers are 
compactly assembled in a carrying case, 
the No. 245 being about the size of the 
projector case and the No. 250 about 


half again larger—Flectronics, Decem- 
ber, 1930. 


D.C. circuit tester. 


COMBINED IN ONE UNIT, a compact, 
portable instrument, accurate within 2 
per cent, is the Model 563 d.c. circuit 
tester announced by the Weston Elec- 
trical Instrument Corporation, Newark, 
N. J. It consists of a Weston Model 
301 meter, 34 inch diameter having two 
resistance ranges — 5,000 and 50,000 
ohms — mounted in a black Bakelite 
case. It contains a toggle switch for 
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range selection; a_ self-contained 1.5 
volt flashlight cell; a leather strap 
carrying handle and a pair of 30-inch 
leads with test prods. This unit is 
particularly useful for checking resist- 
ance values and continuity of circuits 
during the process of manufacture and 
for service and installation work on 
many types of electrical apparatus such 
as: Telephone apparatus and circuits, 
radio transmitting and receiving sets, 
small electric motors, transformers, etc. 
List price, $21. — Electronics, Decem- 
ber, 1930. 
. 


Phonograph turntable motor 


Mopet “G” TURNTABLE MOTOR, as 
brought out by the L. S. Gordon Com- 
pany, 1800 Montrose Ave., Chicago, IIL, 
is equipped with Spanish felt gears to 





assure silence in operation. It is also 
equipped with automatic stop control. 
This equipment can be installed easily 
and the manufacturers claim a quick 
starting torque and long life. List price, 
$30.—Electronics, December, 1930. 
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Lead-in-weld for tubes 


THE AMERICAN ELectro METAL Cor- 
PORATION, 65 Madison Ave., New York 
City is introducing a new “Elmet” 
product a lead-in-weld for use in radio 
tube and incandescent lamps. An addi- 
tion to their plant in Lewiston, Maine, 
has just been completed, where the 
newest type machinery for the manu- 
facture of these welds has been in- 
stalled. These welds are claimed to be 
of the highest obtainable quality. The 
American Electro Metal Corporation is 
prepared to serve the trade with these 
welds in the same efficient manner as 
with their well-established moly wire.— 
Electronics, December, 1930. 


— 


Voltage compensator 


A VOLTAGE COMPENSATOR which delivers 
regulated voltage to a.c. radio receivers 
and many other applications of vacuum 
tubes and relays, has been announced by 
the Sola Corporation, 2525 Clybourn 
Ave., Chicago, Ill. This compensator 
is designed to maintain the incoming 
line voltage within narrow limits and 





it is claimed to lengthen the lite of 
vacuum tubes, because of operation of 
the voltages within safety limits; pro- 
tection ,of condensers from early break- 
down, and elimination of trouble from 
the power compact. This unit has the 
following characteristics: capacity, 100 
watts; input—95 to 135 volts—output 
0.90 amperes at 110 volts. It is de- 
signed for operation on 60 cycles a.c. 
only, and weighs 74 lbs. This unit is 
also applicable to furnishing regulated 
voltage for film printing lamps, syn- 
chronous sound equipment, relay ap- 
plications, and signalling devices. List 
price, $8.—Electronics, December, 1930. 


7 


Photo-electric cell bulletin 


AN INTERESTING BULLETIN describing 
the various types of photo-electric cells 
manufactured by the National Carbon 
Company, 30 East 42nd St., New York 
City, has been issued by this company. 
This bulletin gives a brief description of 
the types of vacuum and gas cells, and 
characteristic curves of the Eveready 
Raytheon Type Fotocells. It also gives 
an analysis of the photo-electric cell 
as a circuit element and suggestions re- 
garding proper operation, when using 
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these cells. Typical photo-electric cell 
circuits are shown to enable one to use 
these cells in different applications. 
—Electronics, December, 1930. 


+ 
Gang type metallized resistors 


WHERE COMPACTNESS and simplicity are 
prime requisites, the gang type met- 
allized resistor unit is particularly ap- 
plicable. The International Resistance 
Company, 2006 Chestnut St., Philadel- 
phia, Pa., has designed a new unit for 
small console or “mantelpiece” receivers. 
The unit comprises the necessary num- 





ber and values of standardized met 
allized resistors mounted on a strip by 
means of lead tips passing through holes 
in the strip and crimped on soldering 
lugs on the reverse side, making for 
ready wiring. The resistors may be 
supplied in practically any resistance 
value and in a wide range of current- 
handling capacities to meet the require- 
ments of all types of receivers.—Elec- 
tronics, December, 1930. 


i. 


Transformer winding machine 


A SPACE WINDING MACHINE, designed 
primarily for winding radio frequency 
transformers, has recently been de- 
veloped by the Meissner Manufacturing 
Company, 522 South Clinton St., Chi- 
cago, Ill. In the Model 30 machine, the 
turns of wire are accurately spaced by 
the spacing arm producing a uniform 
distributed capacity practically eliminat- 





ing difficulty in matching. Various 
sizes of wire ranging from No. 20 to 
38 inclusive can be wound and ac- 
curately spaced on this machine. The 
transverse mechanism, operating in any 
direction can be set to any desired 
length up to approximately six inches. 
The revolution counter combined with 
this mechanism permits operation at 
high speed and counts accurately from 
one to 10,000 turns. — Electronics, 
December, 1930. 





Automatic record 

changing unit 

AN INTERESTING AUTOMATIC record 
changing unit, has been announced by 
the White Research Laboratories, Inc., 
33rd and Arch Sts., Philadelphia, Pa. 
The standard production models will 
be made in a Queen Anne wall table 
for the jobbing trade and will contain 
the automatic record unit, without an 
amplifier, equipped to be plugged into 
the regular radio set. There will also 
be a portable unit for installation in 
sound equipment, and a standard chassis 
for the radio manufacturer to install in 





combination sets. On this unit the 
records are stacked in a pile on the turn 
table. It will hold up to 12 records oi 
all makes. Ten and twelve inch records 
can be mixed in the pile and handled 
automatically by this machine. Means 
are provided to prevent records from 
slipping under the tone arm thus in- 
suring good reproduction.— Electronics, 
December, 1930. 
+ 


Screen-grid tube 
for midget sets 


A SCREEN-GRID TUBE designed especially 
for midget sets, to provide as much volt- 
age gain as possible, has been an- 
nounced by the DeForest Radio Com- 
pany, Passaic, N. J. It is reported 
that this new type of tube has been 
checked in a number of midget sets and 
it has been found that the sensitivity of 
the average midget set can be doubled 
by using the new type tubes. For ex- 
ample, if a set has a sensitivity of 20 
microvolts per meter, with the usual 
screen-grid tubes, the sensitivity may 
be increased to 10 microvolts per meter 
with the new type tubes. Although the 
new type tubes were essentially de- 
signed for use in midget sets, they are 
interchangeable with the standard-24 
tubes and can be re-employed in any 
of the present-day radio sets for the 
purpose of doubling the sensitivity. The 
DeForest Company is prepared to 
supply the new type screen-grid tube, 
known as 424 High Gain Audion, at 
the same price as the standard product. 
—Electronics, December, 1930. 
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PATENTS 


IN THE FIELD OF ELECTRONICS 


A list of patents (up to Dec. 9) granted by the United States 

Patent Office, chosen by the editors of Electronics for their 

interest to workers in the fields of the radio, visio, audio and 
industrial applications of the vacuum tube 


Electronics Applications 


Frequency meter. Across a device 
whose frequency characteristic is to 
change, is a coil and condenser in series. 
\cross each of these reactances is the 
input to a vacuum tube in whose plate 
circuit is the winding of a differential 
relay. When either the capacity or the 
inductance of the device changes, the 
differential relay operates to bring the 
circuit back to normal. An indicator on 
the variable reactance indicates what 
change has occurred in the circuit. W. 
Briickel and R. Schimpf, Berlin, Ger- 
many, assigned to G. E. Company. No. 
1,780,669. 
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Railway control. Control of a block- 
system railway circuit by means of a 
vacuum tube and corresponding relays. 
P. E. Clark and James Clark, assigned 
to Continuous Train Control Corp., 
Detroit. No. 1,780,416. 


Telephone conversation recorder. A 
method of connecting phonographic ap- 
paratus to a telephone line, so that com- 
munications can be recorded. M. H. 
Holland, assigned to Bell Telephone 
Laboratories, Inc. No. 1,780,919. 


Test for magnetized objects. A 
vacuum tube method of locating faults 
in the structure of a magnetized object. 
Helmut Chappuzeau and Otto Emers- 
leben, Kiel, Germany, assigned to Neu- 
feldt & Kuhnke. No. 1,782,462. 


_ Direct-current railway control. An 
electronic tube makes and breaks the 
teed current, opening automatic circuit 


device on a direct current railway. UJI- 
rich Kloss, Berlin, Germany. No. 
782,537. 

Electronic tone producer. <A_ tube 


vith several grids has attached to each 
d circuit a tuned circuit. In the plate 
ircuit of the tube is an inductance, so 
‘at several frequencies can be gen- 
ated. Frank E. Miller of New York, 
. Y. No. 1,782,542. 


Telephone recorder. A core and wind- 
1g In magnetic and inductive relation to 
¢ core and winding of a telephone re- 
‘iver picks up the sound current, after 
hich they are amplified by electronic 
cans and impressed on a record. M. J. 
inson, assigned to Dictaphone Cor- 
ration. No. 1,782,619. 
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Viscosimeter. A tube in which the 
liquid flows has wound about it induc- 
tances to the grid and plate circuit of 
two vacuum tubes. Variations in vis- 
cosity are indicated by the device. E. M. 
Symmes, assigned to Hercules Powder 
Co., Wilmington, Del. No. 1,780,952. 

Explosion recorder. Apparatus using 
vacuum tubes to record the time of ar- 
rival of mechanical vibrations, involves 
translating these vibrations into elec- 
trical impulses, combining them with 
other impulses of higher frequencies, and 
recording the resultant combination. 
Frank Rieber, San Francisco, Calif. No. 
1,780,567. 

Frequency regulating system. An 
oscillation generator has coupled to it a 
constant frequency heterodyne which 
produces a beat frequency. This beat 
frequency is rectified and is used to 
maintain a constant relationship between 
the heterodyne frequency and the gen- 
erator frequency. Henri Chireix, Paris, 


France. No. 1,782,807. 


Sound receiver. A method in which 
the dielectric constant varies with cer- 
tain vapors which in turn are varied by 
sound waves. A. B. Peterson, Fred- 
ericksburg, Denmark. No. 1,783,138. 


Sound reproducing apparatus. Trans- 
former connects a loud speaker to a 
vacuum tube amplifier. A second loud 
speaker is connected to the amplifier 
between the amplifier and the mentioned 
transformer. A. T. Bradshaw and M. J. 
DeForest, assigned to United Research 
Corporation, Long Island City, N. Y. 
No. 1,780,899. 


Railway traffic control. An a.c. cur- 
rent is put on the track of a railway. 
Coupled to the tracks is a vacuum tube 
circuit so that the current flowing in one 
track neutralizes the current of the 
vacuum tube device induced from the 
other track. E. W. Bauman, assignéd to 
Union Switch & Signal Co. No. 
1,780,737. 

Electrical testing system. Determin- 
ing the relative values of two waves by 
comparing one with the magnitude of a 
given wave, and comparing the other 
with a given wave having a magnitude 
bearing a known relation to the first 
wave. A null method is used. Edmond 
Bruce, assigned to Bell Telephone Lab- 
oratories, Inc. No. 1,781,363. 


Communication 


Telegraph signal receiver. Stray fre- 
quency currents and dot frequency cur- 
rents are filtered out from the incoming 
signal current. The remainder of the 
incoming signal is combined with a 
locally-generated signal of dot frequency 
and predetermined shape, whose fre- 
quency depends upon the dot frequency 
of the incoming signal. August Jipp, 
Berlin, assigned to Siemens & Halske. 
No. 1,782,524. 


Radio amplifier. Tuned _ radio-fre- 
quency amplifier in which the effective 
input impedance of each coupling trans- 
former at resonance is so adjusted that 
the ultimate amplification of all stages is 
substantially constant. W. A. Mac- 
Donald, assigned to Hazeltine Corp. 
No. 1,781,759. 


Radio receiver. A method of trapping 
an induced charge upon one of the elec- 
trodes of an electron device. Oscilla- 
tions to be detected and amplified are 
conveyed through the electrode having 
this induced charge. M. J. Rittenhouse 
and O. V. Maurer, Cleveland, Ohio. 
No. 1,781,861. 


Radio-frequency amplifier. An ampli- 
fier known to radio engineers as the 
“Loftin White Circuit” in which the re- 
sponse of the amplifier can be pre-deter- 
mined and adjusted to any desired char- 
acteristics whether flat over a frequency 
range or otherwise. F. W. White, as- 
signed to RCA. No. 1,780,611. 


Current regenerative radio circuit. 
Tuned radio frequency stage in which 
an impedance is in series with the low 
potential end of the input tuned circuit 
and the filament of the tube. Octavius 
Knight, Westfield, N. J. No. 1,782,993. 


Carrier current communication. A 
system of communication whereby sta- 
tions on different lines, although operat- 
ing at different frequencies, can be inter- 
connected. F. W. Frink, assigned to 
G. E. Company. No. 1,783,037. 

Radio-frequency amplifier. Combina- 
tion of an antenna and a loop to the 
input of a radio frequency amplifier. 
H. H. Snow and W. T. Loughlin, as- 
signed to Radio Frequency Laboratories, 
Inc. No. 1,780,987. 

Radio transmitter. A means of 
coupling one oscillator to another by 


radiation from an antenna. system. 
W. M. Brower, assigned to Federal 
Telegraph Co. No. 1,780,167. 


Train communication system. A sys- 
tem of communicating by modulated 
high frequency signals between a mobile 
body and a fixed station, and a method 
of changing the transfer efficiency be- 
tween the transmitter and the moving 
body, to provide a substantially constant 
transmission equivalent. J. W. Horton, 


assigned to Bell Telephone Laboratories, 
No. 1,780,921. 


Inc. 











Signal control system. Two oscilla- 
tory circuits tuned to different frequen- 
cies. G. W. Cattell, assigned to Federal 
Telegraph Co. No. 1,779,585. 

Untuned radio system. An untuned 
detection circuit and means whereby the 
effect of variable tuning is obtained by 
positively-controlled generation. L.. W. 
Chubb, assigned to Westinghouse E. & 
M. Co. No. 1,781,268. 


[Continued on page 450) 
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I eee eer 3: 
Coming industrial markets Keith 
co  , Rr rer ne 
Detecting adulteration with filtered 


ultra-violet or “black light” ..... *388 


Electron tubes in electric transmission 325 
Electronic amplifier tests bearings for 


vibration. H. H. Germond....... - *292 
Electron tube in power transmission. 

ee ere. #324 
Speeding up the fireman! (ed)...... 433 
Stroboglow— inspecting high-speed ma- 

BME 0s ecuc www newex hau ecca ce we *338 
Tubes maintain tension as wire is 

BEEN ade 4 50S wins cae lemsa wR eee a #293 


Electronics: 
Chicago museum of industrial elec- 


ok topcesc, tide >| or rrr area ane 297 
Clearing-house for facts (ed)....... 
er | of Museums of Peaceful Arts 
nd SEES AP eae ny any See Rn 268 
RP MN OD wii aca aS wow ee 432 
Engineers: 
Building an engineering organization. 
‘eT Moe ase rere 62 
Stimulating the engineer. W. R. G. 
oe RE OER EF re eee 126 
Workers in Electronics ‘‘on the job” 
ge rrr eee 234 
Exhibitions: 
Radio Manufacturers’ Aesn. trade 
PD) adit cwaawinne paces Sree... 


Facsimile Transmission: 
From plant to ground. Gen. Geo. S. 
ES ES SERRE IS OnE 117 
photo-radio. R. 
Ranger (diag.) 


Federal Radio Commission: 
Plans for meeting the state quota (N) 409 








Short-wave channels made available to 


ee SO TUN). os 00's wiela wane aus 11 
Television proposed on ultra-high 
waves De 65 bce ca oS alee reine eae 410 


Filaments—Coated : 
Chemical phenomena in coated fila- 
ments. E. R. Wagner 


Grigsby- | ated sues RCA for $30,000,000 
163 


High Frequency: 

Developments in ultra-high frequency 
generation. C. W. Loeber........ *376 

Hazard from induced emfs.......... *88 

Hazards (ed) 

Producing very high frequencies by 
the magnetron. W. C. White..... %34 

Very short radio waves. A. B. Page. 1*173 


Hydrographic Uses: 
Tube—as a surveying tool. D. 
Parkhurst 


Insulating Materials: 
Development of insulating materials. 
Robert Kruse 72 


Lighting Control: 
Electronic control of complex audi- 
torium lighting. D. H. Holden... .*368 
Vacuum tube in stage and mobile il- 
lumination. H. A. Breeding...... 237 
Loudspeakers. See Speakers. 


Machine Control: 
Controlling electrical machinery with 
gph (ed) 


Pree ree eee re ee ee PT eee 46 
Matter: 


Is it crystallized energy? (ed)...... 194 
Measurements: 


Analyzing industry and traffic noises. 388 
— tubes for measurements 
) 





PE CeO Ee eee 91 
Design of a portable signal generator. 
eS re aS rere *285 
Dual-frequency audio source for gen- 
eral laboratory use. . F. Lamp- 
PE FE rc ee Fee ee *417 
Wieetwen tubes in_ scientific measure- 
i et err 
Harmonic analysis applied to the power 
pentode. H. E. Rhodes (diag.)... 118 
: 1 
Measuring — 190,000,000,000.000.000 
of an ampere. B. Zz. Thompson. 290 
Measuring harmonic distortion in tube 
circuits. Schmidt & Stinchfield 
SR rr ear 7 
Measuring screen intensities (ed). 297 
Multi-range vacuum tube voltmeter. 
Bi, I 6. og ace nee. ss wuae Res 170 
Output meter for testing radio re- 
onvers. ©. J. WOME, 25s 0k ssc *190 
Simplified harmonic analyzer. A. ‘ 
oe RS Ee Oe a *374 
Simplified method of measuring broad- 
east harmonics. Miller.... 432 
Singing wire used to measure twist of 
eg OR EE rere ee Rey 431 
Truck with acoustical measuring 
MET er eer eee *411 
“Who won?'’—photo-cell in sports 
RY “Ks ba Ka K Ge a Cortina wa alede as 247 
Music: 
Electronic musical nen (pic- 
We WOD ote cae t<cuo anwwee 485 
Music of the electron. Dr. A. N. 
ee eer rer en ee PP 2 
Nature of music. John Redfield.... 239 


Photo-cells and variable stars (ed).. 247 
New products....50, 102, 154, 206, 258. 
306, 354, 402, 433 
OE io Sa WEA RSet ee So oO Cet teed 439 
Noise: 
Analyzing industry and traffic noises 388 
[Continued on page 448] 
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‘ba, 104, 157, 209, 261, 310, 358, 405, 
Dill patent bill killed 
vonene cases in the courts. 


confusion (ed 
Bentode for pm a * industry Gis- 


ed) 
Two kinds of pentodes. 
Power Tube: 
Or ee and applications. 


Harmonic ee es to the — 


os eee te 

oe Nay of the electronic arts (Picture 
Photo-Electric Cell: 

— industrial markets. 


Industriai problems. 


_ (Picture, feature) 


Music made by electronic organ. 


Standards a ratings (ed 


Photo- Electric teoteteiiael Applications: 
chart controlled by 


of photo-electric 


ye” in blood analysis. +1. 2 
“Electrical eve” for glass industry (N) 216 
separates chemicals . 


Hold cup les ‘faucet: 
Indoor sign a J by photo- -cell. 
Industrial uses. 


Phototube voltage 


Smoke-prevention 




















Physicists survey 




















Radio overproduction 











clocking device. 








Races timing by electrical 














All-wave radio 











Analysis of uniform r.f 
E. A. 














Antenna coupling systems as applied to 


Basic radio case to Supreme Court 


H. 0. Caldwell. 
Census ‘of sets taken this month (N) 
side-bands exist? 
Einstein pays tribute to radio 
Engineering trends in receiving sets at 

Keith Henney..... *176 
Exports ahead of last year (N) 


Broadcast-station 


Fifty-one cities to 


es. better reception. ‘08 
Improved pre-selector circuit for radio ” 


Higher altitudes, 














KDKA to use new 200 kw. 
Magnetic disturbances and long-distance 
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Only one-third of America’s homes yet 












































Short waves carry aia 
Signals increased during eclipse (N).. 
Small radio cabinets vs. 

































































To sink battleship Utah while sna 
radio control 


(N 
United States and Soviets in radio 


entente (N) 
Radio Corporation of America: 


Government files suit against RCA 


Ce NO ehh geo Eh ot. 5 Gwe aa 


Government’s anti- rt) suit postponed 


until December 
Radio Manufacturers’ Association: 
Engineering division meeting (N) 
ae err a eae 
Patent bureau to be established (N) 
Radio interference (N) 
2 Pee aa earn 
Working on pentode problems (N). 
Radio Pictures Corporation: 
Investing in 34 talkies (N) 
Railroads: 
Automatic stop worked! (ed) 
Relays—Tube: 


Grid-controlled glow and are discharge | 


tubes. Knowles & Sashoff ....... 
Research, radio automobiles. C. 
Kettering 


Reviews of electronic literature here and 


abroad....48, 92, 146. 196, 248 


Rockefeller Radio City 
Russia: : ne 
Soviet spending millions on radio (N) 


Society of Motion Picture Engineers: 


Discuss economics, progress and new 


problems of industry ............ 

PO carat sca kates oc 8 Oe ke © 

Meeting (Picture feature) 
Sound Pictures: 


Acoustic and light characteristics of 


sound screens. B. Kreuzer 
Army sound pictures (N) 


Automatic volume control for sound- 


| eran 
Colby protests prices of sound picture 
equipment 1: ES A a 
Conference in Paris (N) ........... 
Decision on sound film patents (N) 


Economic evolution with the introduc- 
tion of sound pictures. F. S. Irby 
“Electronics” chart of the sound 
picture industry of the world 


(insert) 
European sound-picture industry. . 


Film producers to spend millions ‘in 


1931 (N) 


Foreign-language sound films in pro- 


duction (N) 


German collection of historical sound 


oe EE ESSE 
Ground noise in sound-on-film pictures 
ee ee ee rare pian ore 
Ground noise in sound pictures. H.G 
Co eee 


Home talking movies (ed)......... 
Home talking movies. F. S. Irby... 
Industry abroad. Dr. F. S. Irby. 
Legal evidence in trials (N).. 


Meeting sound picture competition 


abroad. North & Golden 


Motion Picture Engineers look into 


n snstig HO. os ME ee 
Paris conference reaches agreement 
(N) 


Recording under difficulties (Picture 


feature) Sees Ge le aso er 
Sound film reproduction without 
mechanical slit 


Sound motion-picture photography. 
J 


. H. Livadary (diag.) 
Sound movies for the deaf (ed)... 
Sound “‘tricks’’ in picture production. 

er eee 


Standardization of the new ‘wide 


films’’ (ed) . 
Statistics (charts) Shard ate ie tern ccate 
Symposium of papers presented at 

meeting of Society of Motion Pic- 

ture Engineers .......... soa 
U. S. Supreme Court holds film pro- 

G@ucers in trust (N) ....... 
Unsolved problems of sound- -picture 

technique. Dr. A. N. Goldsmith. 
We must produce foreign-language 

Pere, CO WUE ig orale steve we cine cs 
Wide-film pictures. E. I. Sponable.. 

Speakers: 
Damped diaphragm  reproducer. R. 

OE EES ae 
Directional characteristics of loud- 


speakers for theatres. Louis Malter 


Improvements in dynamic speakers. 
B Ser ge 


aera a on loud on 
Unit to cheer Harvard's team...... 
Wanted, a more efficient speaker (ed) 
Spectrum—radio. ether and audible (Pic- 
ture feature) 


Telephony: 
Marconi—short-wave lights exposition 
11,000 miles away Ue. Mai ede aterarein-s 
Transatlantic phone service. Dr. H. E. 
MOUND | cdot sen otelt in ue ors ee ee 
Voice number calls from dial —., 
B. Findley : 
Television: 
In the theatre (Picture feature) ... 
Proposed on ultra-high waves (N).. 
Requirements of television. E. H. Felix 
Two-way television (Picture feature) . 
Wanted, another Nipkow (ed) 





& 
Tone control (ed) 


Typewriter ; 
Uitra violet light shows check raiser’s 


298, 346. 394, 440 


Stimulating the engineers 
Barber, A. W. Simplified harmonic 





Therapeutics: 


American College of Surgeons favors 
“electronic knife’’ (N) ......... 
Electron tube as a saver of life. Dr. 


eee ile 
“Electronic knife” ™ third “great ‘ad- 
vance in brain surgery (ed) ..... * 
Electronics in surgery —the _ radio 
ife. C. R. "heats CEE PEO 


ign of tone control circuits. "K. 
W. Jarvis 


Traffic Control: 


— electric cell used in traffic con- 
Phote-slectvic ‘cells’ somisel’ * Detielt 
bridge traffic. B. Cooper 


Design of the output transformer. 
Hitchcock & Osbon, pt. 1........ *% 

Output transformer design pt. 
Hitchcock & Osbon ............. 


PRACIO-OPOFAtGd  . oc ccs cece 





changes 


Vacuum Tube: 


American versus British practice (ed) 
mae tune teiy (eb) oc 5 62s 00k h es 
Coming industrial markets. Keith 
Cn , SRE ESO Sr OEE eS 
PUOUTOMIC GAGIOE o.oo x hcp vicccved a 
Family tree of the thermionic tubes. . 
In the news (Picture feature)...... < 
Low-drain tubes for battery receivers 12 
Materials entering into tubes....... 3 
New markets for American tubes? (ed) 
Raw materials, costs—in tube manu- 
TIN a Te a bene a ie eked 
Role of barium in vacuum tubes. 
Fc JER. sls pie es eae eee 
— them to a their tubes 
Te weed ik os we eee ele oe Ries ae 
X-rays in testing “tubes (Picture 
feature) 


Vacuum Tube—Industrial Applications : 


Controls gasoline ‘‘knocks” ......... 
Industrial uses of vacuum devices. S. 
Be. SEER ea cc acea sau ad &% cewals 
Mechanized ‘‘army band” ......... 
Oscillator used for continuously re- 
canting wire diameter. C. W. Loeber 
o,f EO eee 
Power control through heavy-current 
a ee. Ere 
Protests showcase (N) ........... 
Slow acting vacuum tube relay. Dale 
ie RO ee ee ee Pa ntee: 
Some new uses of vacuum tubes.... 
Stage and mobile illumination. H. A 
rec, OES 
Tube—as a surveying tool. D. L 
Parkhurst 


Voltmeter. See Measurements 


Warner Bros.: 


Acquire National Radio Advertising. 
Expanding in radio field (N) 


Weaving: 


Phototube in automatic weaving. 
Arthur Korn F 


X-Ray: 


Atom is X-rayed by new process. , 
—— X-rays—revealers of secrets 
(ed) ¢ 


345 
Pasadena _ scientists produce 600,000 


it | OPER ee 
X-rays in testing tubes (Picture 
feature) 32 


AUTHORS’ INDEX 


BAEER. W. R. G. Building an engineer- 


ing organization 


analyzer 


Becker, J. ia Role of barium in vacuum 


Bedford, Me V. Conecatenated cone speaker 143 
Berresford, A. W. Electrical manufac- 


turer and the new uses of the 
vacuum tube 


Bostwick. L. G. Efficient loudspeaker at 


the higher frequencies......... 


Breeding, H. A. Vacuum tube in stage 


and mobile illumination 


Breisky, J. V. es uses of the photo 


cell (diag.) 


Photo cell as applied to ae 


problems 


Brickwedde, F. G., and R. B. Seott. Photo- 


electric cell thermo-regulators.. . 


CALDWELL, O.. m: Broadcast-station 


power and 1931 radio-set sales. . 


Some prospects for the electron tube 
* 


in power transmission 


Carpenter, C. M.. and A. B. Page Produce 


ing artificial fevers 


Cohen, Louis Tuned condenser-coupled 
Co eee 
Tuned radio-frequency amplifiers . re 
Cooper, Benjamin. Photo cells control 
Detroit bridge traffic .......... *1 


{Continued on page 450] 
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Among the many uses 


for our Precision Wire Wound 


Resistors is in connection with 


safety devices on elevatordoors. 


—_—— 
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One of the salient qualities of our 
new Precision Wire Wound Resistors 
is illustrated in the graph below. This 
shows the change in impedance with 
frequency. The maximum change 
under 50,000 eveles is so low that it 
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can be used in the most exacting work. 

It will be noticed that the break in the 

curve is almost imperceptible. The 

temperature co-efficient of resistance 
is 0.0002 per °C. These resistors have 

a sefe power rating of 1 watt. 

Among the other features are our 
noiseless contacts in which special 
alloy ends are actually molded into 
the units, our ceramic form, our 
special wire, our exclusive winding 
process and our double testing. 
From 1 ohm to 200 megohms, we can 
meet your resistor requirements. 
Write us stating your resistor prob- 

lems and allow our engineering de- 

partment to assist if possible. 


INTERNATIONAL 


RESISTANCE COMPANY 
2006 CHESTNUT ST.. PHILA., PA. 
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Crabtree, J. I. Electronics and the 
picture engineer 


motion- 


DeForest, DR. LEE. Electron tube as 


S-enrer Of BGS .6i.00 os bes.00 pes 223 
Dennington, A. R. Delivering electrons 
outside the tube ............- 29 
Dimmick, G. New galvanometers for 
variable-area recording ........ 134 
Dreher, Carl. Sound “tricks’’ in picture 
ee Rea ee *371 


INSTEIN, PROF. ALBERT. Writes 
equation for gravitation and mag- 


SS eae sees 52 

Elisworth, Harold, and Paul McMichael. 
Cater GeEIOR one v0 0c ce 0 0s s.s 320 

Evans, P. H. Sound reproduction—disk 
WOreus Bl ..nccccceccescceccss 135 

ELIX, EDGAR H. Requirements of 
NS ow a's. beh een els S28 S ae <8 235 

Findley, Paul B. Voice number calls from 
Rr re #424 

Fink, Dr. Colvin G. Electronic phenomena 

open new doors to electrochemis- 
tee Soh Ok. 6 i Ge ele RRs 61 

Fletcher, Harvey. ‘Acoustic engineers credit 

‘recent marked progress to elec- 
Se RED cos. 958 00a 2 ee os | OL 

Franks, C. J. Output meter for testing 
radio receivers ............-- ..*190 

French, Benedict V. K. Power pentode, its 
characteristics and applications... 12 

ERMOND, HALLETT H. Electronic 
aed tests bearings for vibra- _ 

Gibbs, quse Geo. S. Fascimile trans- 
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Goldsmith, Dr. Alfred N. Music of the 
Rae oe re eee *270 

Unsolved problems of sound-picture 
a a oer oe re K 

ANNA, C. R. Theory of the electro- 
static loud speaker ........... 143 


Henney, Keith. Coming industrial markets 
for application of the thermionic 
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Two kinds of pentodes ............. 40 


Hess, Wendell F. Color sensitiveness of 
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Hitchcock. R. C., and W. O. Osbon . Design 
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Output transformer design pt. 2.. 427 
Holden, Dean H. Electronic control of com- 
plex auditorium lighting ...... *368 
Holman, Arthur J. Projection by the re- 
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Horn, C. W. Importance of phase control 
in synchronizing ......... 423 
Horton, J. W. Electron tubes in scientific 
ee ere ee ee *18 
Houston, W. . Quantum theory of the 
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NEE > “v.06 le ie oe woes eae ke ere 44 
TRBY, DR. FRANKLIN S. Economic evo- 
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Home talking movies ............. *276 


Recent and future economic changes 
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Sound-picture industry abroad ...... 193 
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control circuits (diag.) ...... 230 
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0 PRR eee 37 
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pressure measurements ........ 142 
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Kispaugh, A. W. Recent developments in 
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Kreuzer, Barton. Acoustic and light char- 


acteristics of sound screens ....*%420 
Kruse, Robert S.: All-wave radio receiver 
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Design of a portable signal generator. “ae 
Development of insulating materials. 72 

LA™PEIN. G. F. Analysis of high modu- 

lation transmission ............ 326 


Dual-frequency andio source for gen- | 
eral laboratory use 
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Livadary, John P. Sound a picture 
photography (diag.) ......... 240 
Loeber, C. W. Developments in ultra- high 
frequency gener <i ee *376 
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CURE.) ccc cctv cee eccccccocs 70 
Lowry, E..F. Phenomena* in ‘oxide coated 
PST Bree ee 44 
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Malter, Louis. Directional characteristics 
of loudspeakers for theatres.... 186 
Loudspeaker and theatre sound repro- 
0 rE rr re errr Tree re 134 
Marsten, Jesse. Antenna coupling systems 
as replied to radio receivers 
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Matthews, G. E. Report of committee on 
SE bon wees eek aw @ be.0.0e8 384 
Report of committee on progress of 
oe ee ere 131 
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transatlantic phone service 
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Miller, E. C. Simplified method of measur- 


ing broadcast harmonics 


Miller, got Cc. Volume control by the 
queeze track method ......... 134 
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NO2ts. C. J.. & N. B. GOLDEN. Meeting 
+ sound picture competition abroad. *384 
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Grid-controlled glow and are dis- 
a, ne en re 183 
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uring harmonic distortion in the 
tube circuits (diag.) .......... 79 
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uring harmonic distortion (diag.) 79 
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Electronic Apparatus 
«Oscillograph. A cathode ray oscillo 


graph. Otto Ackerman, assigned t 
Westinghouse E. & M. Co. No 
1,779,794. 

Rectifier. A full wave rectifier of th: 


type having a large anode surface and 
small cathode surfaces. Jacques Risler, 
Paris, assigned to Risler Corp. of Amer- 
ica, Kansas City, Mo. No. 1,780,504. 


Vacuum tube. Apparently a tube in 
which the grid is replaced by a coil of 
wire wound on magnetic material. E. E. 
Blackman, assigned to Cleveland Red- 
field, Ogden, Utah. No. 1,780,698. 


Television 


A television transmitting system, in- 
cluding a Kerr cell, etc. E. F. W. Alex- 
anderson and Ray D. Kell, assigned to 
G. E. Co: No. 1,783,031. 











Generation, Detection, Etc. 


Oscillation generator. A _ Piezo-elec- 
tric device capable of vibrating simul- 
taneously in several modes at different 
frequencies. E. I. Green, assigned to 


A. T. & T. Co. No. 1,780,229. 


Double-wave rectifier. A system em- 
ploying two vacuum tubes for rectifying 
ac. ©. B. Bartley and V.. HH. Dake, 
Pittsburgh, Pa. No. 1,782,228. 


Linear detector. A resistance is in- 
serted in the cathode lead to which the 
grid is attached, so that the volt-ampere 
rectifier characteristic of the device is 
substantially rectilinear. G. E. Spitzer, 
assigned to G. FE. Company. No. 
1,783,059. 





Piezo oscillator. A means for manu- 
ally adjusting the air gap between one 
conductive plate and the surface of the 
piezo crystals, as well as a means for 
indicating the distance between them. 
Russell F. Ohl, assigned to A. T. & T. 
Co. No. 1,783,130. 


Piezo crystal device. Method of indi- 
cating intensity of high frequency oscil- 
lations by reflecting light upon mirror 
near piezo crystal. Vibrations of quartz 
cause movements of mirror when the 
light is reflected upon a screen. Alex- 
ander Meissner, assigned to Gesellschaft 
fiir Drahtlose Telegraphie, Berlin, Ger- 
many. No. 1,783,297. 
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Bradieyunit 
Resistors 


Solid Molded for Permanence 


Research, more than a quarter century of 
painstaking costly research, is behind Bradley- 
unit Resistors. 


Years of practical experience in meeting 
the demands of radio set manufacturers have 
led to the development of these solid molded 
resistors, famous for their permanence and 
accuracy. A huge plant with exceptional facili- 
ties for volume production turns out Bradley- 
unit Solid Molded Resistors by the millions. 


These are the factors that produce uniformity 
in the quality and performance of Bradleyunit 
Resistors. Get an Allen-Bradley quotation on 












Without 
Leads 






























your next order. 








This remarkable “stepped” poten- 
tiometer has astounded radio 
engineers who were skeptical of its 
advertised performance. They have 
tried the new Bradleyometer and 
now know that no other type of 
potentiometer can rival it in flex- 
ibility and adaptability to every 
electronic unit. Any type of 
resistance-rotation curve can be arranged to meet 
your requirements. Samples will be sent to established 
manufacturers of electronic apparatus for test and trial. 


ALLEN-BRADLEY CO. 


110 West Greenfield Ave. Milwaukee, Wisconsin 


























These fixed resist- ¢, ; pat 
ance units, known mest ST {i Hh 


as Bradley Sup- e 3 " 
pressors, are do- | }. 
ing astonishing Gas 

things for motor _ == — 
car radio. By using 

them with suitable by-pass con- se 
densersin other parts of theigni- dt. 

tion circuit, shielded ignition cables are no iduantanie neces- 
sary. For simplicity, reliability and low cost, these units are 
in aclass by themselves. Heat, moisture and age have no 
effect upon them.Theyarethelastword for motorcar radio. 








ALLEN-BRADLEY RESISTORS 


Produced by the makers of Allen-Bradley Control Apparatus 
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COST PER TUBE 





IS LOWER WITH 





TANTALUM 


National Radio Tube Company 





ee E find with the use 
Wi Tantalum,”’ 
writes the General 

Manager of National Radio 
Tube Company, “that our 
cost per tube is lower even 
though Tantalum costs more 
than some other materials. 


“This material reduction 
in cost is due to the fact that 
Tantalum is such an efficient 
‘getter’, and serves to en- 
hance the quality of our 
product to such an extent that our loss 
in gassy tubes is negligible. 


“Also, we are thankful for your 
Tantalum Alloy spring wire which has 
already repaid us a thousand times by 
insuring us against flabby filaments. 





Our engineers recommend 
the use of Tantalum in all 
tubes where extremely high 
vacuum is essential to long 
life and perfect service.” 


The findings of this com- 
pany are backed up by those 
of other producers, both 
here and abroad, who are 
turning more and more to 
Tantalum to solve technical 
difficulties, improve quality 
and lower costs. 


When you try Tantalum, you'll be 
surprised at the ease with which it 
can be stamped, formed, welded and 
cleaned. It’s available in rod, sheet, 
and wire. May we send you a 
sample? 


Fansteel is your best source of supply also for pure Molybdenum, hardened 
Molybdenum alloys, photo-cell metals and salts. Ample stocks for immediate 
delivery. Information and prices on request. 





BIG NEWS NEXT MONTH 


Watch these pages for announcement of importance to the 
vacuum tube industry 


FANSTEEL PRODUCTS COMPANY, INC. 


NORTH CHICAGO, ILLINOIS 


TANTALUM‘ TUNGSTEN * MOLYBDENUM: CAESIUM* RUBIDIUM Ano ALLOYS 
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Every coil 
must be 





| for its specific job 





The responsibility placed upon the coil windings used in electrical 
apparatus merits, in their design, the attention of the best engineering 
talent available. 


wean t perenne 


Particularly in the design and manufacture of coils, the practical expe- 
rience of General Cable engineers has enabled them to overcome diffi- 
culties that seemed insurmountable. 





Because each coil must be specifically engineered for a given result, 
General Cable devotes much of its energy to research which uncovers 
new materials, new knowledge—often new fundamentals —that mean 
better coils. 


To make certain that the coils you use are as efficient as possible, a 
review of their characteristics by our engineers may prove profitable. 


GENERAL CABLE CORPORATION 


-UTIVE OFFICES: 420 LEXINGTON AVENUE, NEW YORK + OFFICES IN PRINCIPAL CITIES 
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TYPE R. P. M. UNIVERSAL 
PANEL 






Type R.P. and R.P.M. panels 
combine the various requirements 
of laboratories, universities and 
other institutions for the distri- 
bution of radio speech and music. 
They are complete and self-con- 
tained, easy to install and operate 
and reliable in service. 
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FERRANTI 


AMPLIFYING EQUIPMENT 


NEW DESIGN 


The Type D rack amplifying equipment 
has been specially designed to give pleas- 
ing results by the faithful reproduction of 
both voice and music. It is suitable for all 
purposes where heavy duty amplification 
is required. 


FAILURES ELIMINATED 


Failures in the past have been caused 
largely by overheating resulting in the 
melting of compound contained in units in 
the power section. Overheating also often 
hastens the breakdown of compound 
filled condensers. 

The Type D amplifier has no compound 
in its power section to cause trouble. 
Further, by liberal design and thorough 
ventilation, the temperature rise within 
the amplifier case has been reduced to less 
than 25 degrees centrigrade. 

Electrolytic condensers of the Mershon 
type, compensated to have the same 
voltage drop, insure absence of condenser 
troubles. 


Each unit has its own fuse so that it 
may be thoroughly protected. The result 
is continuous operation without failure 
of parts. 


UNIT ASSEMBLY 


The equipment has all been designed on 
the unit assembly principle so that and 
desired combination may be purchasey 
from stock units. Further, any desired 
additions may be made without disturbing 
the existing equipment. 


INTERCHANGEABILITY 


All amplifier units are quickly installed 
or changed. They have plug connections 
at both top and bottom so that they are 
instantly interchangeable without any 
change whatever in wiring. 


INSTALLATION 


As a result of this unit system of 
assembly and connection, practically all 
installation difficulties have been elimi- 
nated. It is only necessary to plug the 
units together and then insert plug con- 
nections for the speakers, the input, etc., 
or to connect by means of steel armored 
cables or conduits where required. 


SPECIAL AUDIO and OUTPUT TRANSFORMERS 

















Now made in the U. S. A. on 48 hours’ notice 


Curve of 600 Ohm Line to Line Transformers 





FERRANTI, INC. 130 W. 42nd St., New York, N. Y. 





Special audio and output transformers, made in the U. S. A., are now available for 
the exacting requirements of broadcast stations, public address systems, recording devices, 
laboratories, speech transmission and other uses where a flat curve over a wide frequency 
band is necessary. The curve shown above is typical of this newly developed series of 
transformers. 
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HAVE YOU ASKED YOURSELF 


THESE QUESTIONS 


ABOUT YOUR SHIPPING BOXES 


? 


a 
The eagle eye of management is scanning all costs 


closely today—and for next year. When shipping 
boxes are the subject—ask yourself these questions: 


ARE OUR BOXES STRONG ENOUGH—YET NOT TOO COSTLY 2, 


H & D Package Engineers can tell you exactly what 
requirements and traffic regulations your shipping boxes 
must meet. 











CAN THE DESIGN OF OUR BOXES BE IMPROVED...... 


H & D Package Engineers are equipped to design the 
box that exactly meets the requirements of your product 
—without the waste of a penny’s worth of packing 
material or packing labor. 


CAN WE REDUCE THE NUMBER OF BOX DESIGNS 


For many box users H & D Package Engineers have 
reduced the number of shipping box designs, thereby 
cutting box costs and increasing savings in storage space 
and packing labor. 





ARE WE GETTING FULL ADVERTISING VALUE IN OUR BOXES 





H & D Boxes can be printed in attractive colors with 
your trade mark, trade name or other designs that 
advertise your product in transit. 





O 
WHY NOT SEND FOR A COPY OF “HOW TO PACK IT”. . 9%) 
O 


As a box user, these are some of the questions to whicn 
you should have the right answer. “How To Pack It,” 
published by the H & D Package Engineers, will show 
you how packaging costs may be reduced with Engineer- 
ed Packages. Mail the coupon below for a free copy. 








The HINDE & DAUCH PAPER Co., 326 Decatur St., Sandusky, O. 


T H E H | N D E & D A U ¢€ H Please send me a copy of ‘How to Pack It.” 
PAPER COMPANY — 
Company Name 
326 Decatur Street Sandusky, Ohio We Pack __. 
Western Address: Kansas City Fibre Box Co., Packers Station, Address 
Kansas City, Kansas. Canadian Address: The Hinde & Dauch ; 
Paper Company of Canada, Ltd., King Street Subway and City State 








HINDE X DAUCH @"fore SHIPPING BOXES 


ee aessssSsSSSSS=—> 


Hanna Avenue, Toronto. 
gated 
bt 
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HROUGH the introduction of the electronic 

tube, robots of one kind and another now per- 

form a thousand different activities. They stop 
elevators exactly level with the floor in skyscrapers. 
They see through fog—guiding aviators and locomotive 
engineers on their courses. 


ry y ry 


Electronic tubes are of two kinds. Alcoa Aluminum plays 
its part in the utilization of both. The “electric 
eye,” or photo-electric cell, will respond 
instantly to the slightest change in the in- 
tensity of light. The “thermionic tube” acts 
as an amplifier; a detector—to detect infin- 
itesimal quantities of electricity—or as an 
oscillation generator. 


ry ry r 


The coming of the many ingenious automatons 
employing the electronic tube is due to the far 
seeing work of a few scientists. Great credit 
should be given these pioneers in electronics. 


ry ry ry 


To supply these scientists, and others, with 
proper materials, the research and develop- 
ment engineers of Aluminum Company of 
America have produced a whole family of 
light strong Alloys of Alcoa Aluminum that 
possess unique physical properties. What 
these strong Alloys of Alcoa Aluminum have 
done in the field of metals is of much im- 
portance. These alloys have shown beyond 
doubt that, where lightness and strength are 
factors, one or another of their number may 
be employed. All of them weigh approxi 
mately 14 as much as iron or steel. Some of 
them, when heat treated, attain a tensile 
strength of 55,000 pounds per square inch 
minimum. All resist corrosion. Some conduct 
heat ¢ times faster than iron or steel. 


r ‘ ¢ 


Possessing these unique physical characteristics, the 
strong Alloys of Alcca Aluminum have been closely 
associated with the rapid development of radio in the 
home. And their use has also contributed materially to 
radio broadcasting as well as the infinite variety and use 
of electron energy made possible through the introduc- 
tion of the electronic tube. 


’ ’ ’ 


The very great part that Alcoa Aluminum has played in 





Many things to many different men... . 


these advances is due to the fact that in addition to 
feather lightness and great strength, Alcoa Aluminum 
checks vibratory disturbance and hence eliminates mi- 
crophonic andother resonance effects. You will find Alcoa 
Aluminum used in gang condensers, and aluminum is the 
only material that is used, commercially, for the elec- 
trodes of electrolytic condensers. 


y y y 


Builders of all types of equipment utilizing tne e:ectronic 





tube, or variations of its principle, need Alcoa Aluminum 
—use it. For a dependable source c f supply they come to 
Aluminum Company of America. Quick delivery, abso- 
lute uniformity are assured. Your inquiries are solicited 
for Ingot; Sheet; Extruded Shapes; Rolled Shapes; Tub- 
ing; Forgings; Die, Sand, or Permanent Mold Castings; 
Stampings; Screw Machine Products; Draw Press Prod- 
ucts; Wire; Bar; Rod. All are available in large or small 
quantities. Address ALUMINUM COMPANY of AMERICA; 
2474 Oliver Building, PITTSBURGH, PENNSYLVANIA. 








ALCOA ALUMINUM 
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ELECTRAD C-250 AMPLIFIER 
Push-Pull Type 
Provides 10. _ watts undistorted output with 
input volts .3. Utilizes one 224, two 250 and 
two 281 tubes. Sold completely assembled only. 
List Price, $135.00, less tubes. 


At Low Cost! 


with the New 
ELECTRAD-LOFTIN-WHITE 
Direct-Coupled AMPLIFIERS 


Engineers have long awaited the perfected advan- 
tages of the revolutionary Loftin-White direct- 
coupled system in an amplifier of high output and 
wide general adaptability. 


The Electrad C-250 Push-Pull Amplifier is the 
answer. The C-250 (illustrated above ) and its com- 
panions, the A-250 and the A-245, provide the 
notably high quality output, general stability, low 
initial cost and operating economies for which this 
system is noted. 


These Amplifiers are perfected products, of typical 
Electrad high quality and offer a range of power 
suitable for present-day needs. 


They are readily adaptable to all usual require- 
ments of sound amplification from microphones, 
phonograph pickups, radio tuners,—in fact, for 
all types of amplification of audio frequencies. 


Our engineering department will be glad to 
show you how these Amplifiers can be used to 
your advantage. Write them, or mail coupon 
for descriptive literature. 


175 Varick St., New York, NY. 


ELECTRAD’ 


SAW INQ www wv j 





ELECTRAD AMPLIFIERS are licensed under 
Loftin-White and R.C.A. Patents 
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High Quality Amplification 





ELECTRAD A-250 AMPLIFIER 


Provides 4.6 watts undistorted output. 
Utilizes one 224, one 250 and one 281 
tube. Sold completely assembled only. List 
Price, $87.50, less tubes. 





ELECTRAD A-245 AMPLIFIER 


Provides 1.6 watts undistorted output with 
one 224, one 245 and one 280 tube. Com- 
pletely assembled or in kit form. List 
Prices, less tubes: Assembled, $40.00 
Kit, $35.00 


Mail Coupon For 
Technical Data 


eeeaieaniiiigieunealiitenesmnndianaatannanae 
7 ELECTRAD, INC., Dept. E-12, 


Please send technical information about 


ELECTRAD Amplifiers. 


[] Check here for literature on complete S 
Electrad line. 


175 Varick St., New York, N. Y. | 









00d SERVICE. 


Gt INSULATION! 
| ren <a bP 


ties in the industry, in the hands of an 











organization which is concentrated on just 
one product, make it possible for Formica 


to give prompt service. 


Building operations during the past year 
have added thousands of square feet to the 
















production capacity of Formica. 


Seventeen years of effort to perfect just 
one product has provided a material of 


unusual quality and uniformity. 


The largest battery of fabricating equip- 
ment in the industry is available for 
prompt service to manufacturers who pre- 


fer to buy their parts ready for assembly. 


Send your blue-prints for quotations. 


THE FORMICA INSULATION COMPANY 
4638 Spring Grove Avenue 
Cincinnati, Ohio 


ORMICA 
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Is the Logical Insulation 
for Super Heterodynes 


1. lsolantite provides the required properties of 
mechanical rigidity and permanence. 


ro 


It offers a true, plane surface, unaltered by 
mechanical stresses encountered in assembly, upon 
which to mount I. F. tuning condensers. 


3. The power-factor remains constant between wide 
limits of temperature. 


4. Sealed against moisture penetration, Isolantite 
panels retain their exceptionally high volume- 
resistivity under all climatic conditions encountered 
in «service. 


wn 


. lsolantite products provide the required high and 
unchanging surface insulating qualities. 


oO 


.. Facilities are available for the manufacture and 
quick delivery of any quantities of insulating 
parts, especially prepared for use in super 
heterodynes. 


Isolantite Company of America, Inc. 
Belleville, New Jersey 


A ARCA) so RIO a sa PE 5 — 























_SUPERHETERODYNE 
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«We express our praise for the high standard of quality, dependable 
service and performance of CeCo Tubes. °* 
F. H. WALTER, Prince-Walter Co., Lowell, Mass. 


a 
kK. strenuous power equipment 
applications, CeCo’s type 866 tube - 
has achieved industry-wide recog- 
nition. It takes 7,500 volts peak 
and delivers .6 amps. load current 
with only 15 volts drop in the 
tube. Engineers describe the 866 
tube as a veritable power house 1n 
itself. especially suited for theater 
installations. May we send you full 


information? ” y 
Ylnet nares, 


pao WO KNOW ? Providence. R. L. 















,. The type 866 as well as all other 
power tubes are tested under actual oper- 
ating conditions in CeCo’s own station, 


WIXAC. 


» CeCo types 866, 250, 281, are used 
throughout the world in theater and 
power equipment applications. 


s;, CeCo Radio Tubes are licensed under 
the patents and applications of the Radio 
Corporation of America and affiliated 
companies. 


Radio .Tubes 


An inspector checking stem assemblies . . . one of the 

64 major inspections given each CeCo Radio Tube be- 
a J ap 2 P » &7 4 aa » final istics’ . . 42 i 
The) re Bette 01 ) Ou Don / Pa I gs fore final characteristics’ tests are made engineers 


supervise these tests in a million dollar factory. 
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A MANY-PURPOSE AMPLIFIER 





Type 645 Laboratory Amplifier. Price $78.00 


i... laboratories specializing in the applications of electron tubes 
need an amplifier in which any desired kind of coupling device may be inserted. 
The General Radio Type 645 Laboratory Amplifier shown in the accompanying 
illustration is an example of such a multi-purpose device. 


This instrument is a complete alternating-current operated two-stage amplifier using 
a 226-type tube for the input and a 245-type tube for the output circuit. No cou- 
pling units are furnished, but in their stead are supplied two General Radio TyPE 
274-HP Transformer Mounting Bases to which any desired kind of coupling unit 
may be connected. It is, therefore, possible to operate the amplifier with transformer 
coupling and shift on a moment’s notice to resistance-capacitance coupling. The 
utility of this arrangement is obvious. 


The Type 645 Laboratory Amplifier is not intended for public-address work. Its 
principal field of usefulness is in the laboratory where a flexible high-quality system 
is required. The power supply is carefully filtered and every precaution taken to 
minimize power-supply hum. The frequency range and the gain are primarily de- 
pendent upon the kind of coupling units installed. 








If you are not receiving our monthly magazine, the General 

a Radio Experimenter, a request on your business letterhead and 

a | a mention of your position will place your name on the mailing 
list. 





GENERAL RADIO COMPANY 


OFFICES LABORATORIES \ FACTORY 
CAMBRIDGE A, MASSACHUSETTS 


Pacific Coast Warehouse: 274 BRANNAN STREET, SAN FRANCISCO 
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Here’s A NICKEL 
WIRE CLOTH 


of outstanding merit... 


Uniform . Mechanically Correct 


Chemically Pure 


This photo-micrograph shows how 
perfectly “Sealedged” is made. 
Notice the construction 
of the edge. 







PURE NICKEL 


“SEALEDGED’ 


REG. U.S. PAT. OFF 


WIRE CLOTH 


AVE you considered the advantages of using 
“Sealedged” Nickel Wire Cloth for your 
special requirements? Here is a cloth, costing very 
little more than ordinary raw cut wire cloth. . . 
yet, it is made of the purest nickel obtainable 
. produced by special machinery of amazing 
precision . . . has even edges and an unusually 
smooth finish. One thing is certain, you will 
have no trouble from “‘Sealedged” wires dropping 
out. Let us send you a sample of this remark- 
able product. 


NEWARK WIRE CLOTH CoO. 
355-369 Verona Ave., Newark, N. J. 


Branch Office: 66 Hamilton St., Cambridge, Mass. 












NEWARK WIRE CLOTH CO., 
Gentlemen: 
Please send me a sample of 





355-369 Verona Ave., Newark, N. J. 


“Sealedged”’ Nickel Wire Cloth 





Name 


Firm 








STU PAK FF 












Protection with 
Stupakoff Pure 
Magnesia Insu- 
lators is the most 


dependable tube in- 


surance to be had. 


Dividends in the 
form of minimized 
failures, fewer rejects, \ 


and lower manufactur- 
ing costs are yours. 


Now two series to choose 
from—the famous No. 287 
and the new 125% stronger 
B90. 


Write for free samples to make your own con- 
clusive tests. Over 600 sizes and types are 


carried in stock, insuring immediate delivery. 


STUPAKOFF LABORATORIES, Inc. 
6617 Hamilton Ave. 
Pittsburgh (6), Pa. 
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PERRYMAN ACHIEVEMENT 


: 
é 
= 





This mercury 














vapor rectifier, run iu | as tscas 5.0 
* Plate Volts ........ 500. 
at the same filament = Fil, Gareent Amp... 2.0 
5 ate Current Amp. . .30 
voltage as a standard PERRYWAN 
‘ , RABio TuBes = 
280, will deliver 


three times as much 
rectified power! 


4 
‘ 


Hh 


| 


SET MANUFACTURERS, think what this means 
to you! 


Greatly increased power for your electro dynamic 
speakers. 


Higher and more efficient voltage for your tube 
layouts. 


it will pay you well to get complete details re- 
garding this newest product of the Perryman lab- 
oratory. Write us today. All correspondence 
held in strict confidence. 





}Perryman Ecectric Co.. Inc. 


NORTH BERGEN, N. J. 
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Standard 
of Exeellenee 


A phrase synonymous with dependability—a phrase 
that has come to be applied to all AmerTran Audio 
Transformers. 

Keeping pace with the advancement of broad- 
casting, reception, and amplification, AmerTran 
engineers have developed 34 designs of audio trans- 
formers. These units represent the best that modern 
engineering genius can produce with the finest of 
materials, and are available for every conceivable 
audio requirement. All radio engineers should have 
a copy of our general catalog, Bulletin #1000, as a 
guide in specifying any of the following: 


MEE 
RA 


THE LINE 
Amplifiers Filament-Heating 
Choke Coils Transformers 
Audio Plate-Supply 
Transformers Transformers 
Power Sound Systems 
Transformers 


Power 
Supply Panels 


AMERTRAN 


Power Blocks 








SEND THE COUPON FOR FULL INFORMATION 


iC coeeelaaneeneet 








American Transformer Company ‘ E-12-30 
178 Emmet Street, Newark, N. J. 


Please send me your general catalog describing 
AmerTran audio parts and power amplifiers. 
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INDUSTRY 


THE RADIO 
CAN HAVE TUBES WITH 
FILAMENTS THAT OPERATE 
ON ANY COMMERCIAL 
VOLTAGE - - - - 110-V., 220-V. 
WV .- Ac CROC. 


The Lestron Tube is now 

available. With its filament 
adaptable to any voltage and frequency, the Lestron 
presents possibilities of extraordinary sales expansion 
to set manufacturers. 


The Lestron requires no step-down filament transformer 
...-has higher mutual conductance than existing 5- 
volt filament types....higher emission... .longer life. 


The heater filament voltage can be varied to any com- 
mercial circuit—220-v., 110-v., 32-v., etc. The inter- 
changeability of the tube with A.C. or D.C. is most 
desirable in metropolitan districts. The 32-v. type 
opens a way for set manufacturers to reach vast farm 
lighting circuit markets. 


The Lestron has no A.C. hum....has extremely low 
plate impedance....is non-microphonic, and stands 
any vibration. ...equally efficient for radio and audio 
frequency amplification. ...is an efficient detector....a 
low operating temperature on heater filament and 
cathode insures long tube life....cathode, grid and 
plate are mounted as a unit. In fact, the Lestron has 
every feature to recommend it to the most critical 
PLUS SUPERIOR CHARACTERISTICS. Send for 
details and technical report. 


VvvV 
LESTEIN CORP. of AMERICA 


26-32 West 17th St. New York, N. Y. 
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Trial and test installations 





corder and section of chart 
showing irregular coal feed 
at 2:20 p.m., blowing soot 
at 3:00 p.m. and good firing 
condition after 3:15 p.m. 


2 
Westinghouse Smoke Re- 
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increased combustion efficiency 
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Here is a new, reliable and accurate instrument 
in every boiler room, with a reduction in the 


amount of smoke. 


to promote 


\\\ 
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at a glance 
And it also makes a continuous rec- 


Recorder tells the operator at a glance the 
ord of these conditions. 


conditions of combustion in the form of smoke 


density. 


HE Photo-electric Smoke Indicator and 


COMBUSTION CONDITIONS 


mn >: 
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have proved its success. 


For full 


information ask the Westinghouse dis- 


trict office near you for Leaflet 20413 entitled 
Photo-Electric Smoke Indicator and Recorder. 


Past methods have depended upon the human 





‘yve—inaccurate because weather conditions 


vary, and altogether ineffective at night. 


2 











T 31599 


coast chain of well- equipped shops 


to- 


Westinghouse 














Service, prompt and efficient, by a coast- 


TUNE IN THE WESTINGHOUSE SALUTE OVER THE N. B, C. NATION-WIDE NETWORK EVERY TUESDAY EVENING. 


17 


30) 


CTRONICS — December, 19: 






A New Series of 


Transverse Current 


MICROPHONES 


i 


r'vype CM 
$65.00 


less stand 





Type HM 
$25.00 


less stand 


Type JM 
$25.00 


less stand 


In keeping with the Amplion policy of supplying 
the engineer with every instrument required in any 
Group Address Installation, instruments not only 
with impedances so carefully matched that wide 
range frequency response is attainable, but with 
frequency characteristics carefully combined to 
compliment each other thus permitting the preser- 
vation of those delicate overtones so essential to 
high quality, we announce herewith a new series of 
microphones priced from $25.00 to $65.00. These 
microphones are of the Amplion Transverse Cur- 
rent Type. They contain no metal diaphragm, no 
carbon buttons, no metal levers or moving parts. 
Carbon hiss is entirely eliminated and they do not 
pack. ‘They may be used in the conventional 
manner with a matching transformer and the ap- 
plication of 12 to 32 volts, or with the Amplion 
Microphone Amplifier. 


— ane 


Write for 20-page catalogue and price list describing 
microphones, microphone amplifiers, 50-watt power 
amplifiers, giant dynamic air column units, exponen- 
tial horns, synchronous and non-synchronous turn- 
tables, and complete panel mounted equipment for 
schools, hotels, hospitals, dancehalls, parks. football 
stadiums, baseball fields, polo grounds, skating rinks, 
golf links, steam-ships, clubs, restaurants, airplanes, 
airports, sound trucks, auditoriums, churches, the- 
atres. ete. 
— 


Amplion Corporation 
of America 


133 W. 21st Street, New York City 








A NEW Super-sensitive 
MERCURY RELAY 


for use with Photo-Electric Cells 


Breaks 10 Amps. at 110 
Volts—Operates on Only 
3.75 Milliamperes at 3 
Volts. 


HE Aminco Super. 

sensitive Mercury 
Relay can be used in the 
plate circuit of a vacuum 
tube where the grid poten- 
tial is varied by the use of a photo-electric cell. 
Thus the interrupting of a beam of light will 
cause the relay to make or break a 10 ampere 
circuit at 110 volts. Requires only 3.75 milli- 
amperes for operation of the supersensitive 
coil and current for main relay coil can be 
taken from batteries or directly from the line 
through our rectifying transformer. May be 
used for a multiplicity of purposes including 
light responsive control of power. A diagram 
of connections with recommendations of auxil- 
iary equipment will be furnished on request. 


Write for free bulletin giving complete description 


American Instrument Co., Inc. 
774 Girard Street, Washington, D. C. 
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COILS 


as used by leaders in the electronic arts 


Our clientele includes many of the foremost coil users—concerns 
whose products are internationally known for superior perform- 
ance. These manufacturers come to us—and remain constant 
customers—because of our close cooperation and facilities for 
furnishing satisfactory coils. 

We manufacture precision-built layer-wound coils up to No. 36 
wire. Also automatically wound coils using finer sizes. 


COILS INC. 
1183 Eddy Street, Providence. R. I. 
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F ine radio tubes 


result from perfection 
of many small parts 





SUMMERILL 


PURE NICKEL SEAMLESS 


TUBING 





contributes to 
‘ fine tubes... 





Summerill tubing alone cannot make a fine 
tube, but, used in conjunction with other fine 
parts and careful workmanship, it will con- 
tribute much to the operating efficiency of the 
tube. 





Many tube manufacturers are 
aware of this fact, and the per- 
formance of their tubes is the best 
proof of our claims. 

















Summerill tubing is chemically 
pure and mechanically accurate,— 
which means long life, constant 
characteristics and ease of assem- 
bly. Our facilities are such that 
we can readily handle your com- 
plete requirements to guaranteed 
schedules. 


ere. 
pat ero Shee 





Make “Summerill” your nickel- 
PROMPT DELIVERIES tubing department. 


ae ny eee ok. 


—anywhere—any time 




















i en The SUMMERILL 
g The seientific care used in making 
Be Summerill Seamless Nickel Tubing 
e @ carried through until it reaches 
: you It is packed in a sturdy box 
carefully made to insure the con- 
tents against all shocks in transport. FOUNDED 1899 
It assures perfect condition of the 
Nd tubing when it reaches you. B id Pp 
i ri geport, enna. 
i (Philadelphia District) 
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Corporation 


Executive and Sales Offices: 
65-67 Madison Ave. 


New York 
N. Y. 


Producers 








The American Electro Metal 


Factory—LEWISTON, MAINE 







Superior 


for 


Radio Tubes 


and 


Incandescent 
Lamps 














GEN-RAL COILS 


REG. U. S. PAT. 


ae » 
— 


Bank Wound, 
Lattice, 
Solenoid, 


Layer 
Super-Heterodyne 
Intermediate 


R. F. Transformer 
Choke Coils 





Bank Wound “Litz’”’ 
R. F. B. No. 100 TYPE 


All types of electrical and radio coils to specifications. 
= Manufacturers of coils for 8 years. 
Write for details. 
General Manufacturing Co. 
8066 South Chicago Avenue 
CHICAGO, ILL. 
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Out in Front... As Usual - 


Midget Sets Powered. 


POLYMET 














Always inthe van—the trend toward the “midget” was fore- 
see n in Polymet laboratories long before the demand for 
“midget” parts. Polymet engineers have produced unhur- 





ried, efficient, amply-tested essentials for wide-spread in- 
corporation in these “ pony” models. These parts measure 
up in every particular, except size, with standard Polymet 
Products—more cannot be said. 
Polymet’s prompt deliveries—from three large 1 | 
factories —help speed the production sched- || 
ules of most leading receiver manufacturers. | 


Catalogs on request. 











Polymet Manufacturing Corporation 











833- East 134th Street New York City 





ME oc 
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G-E pedestal-mounted, 
self-contained, a-c. 
photoelectric relay unit 
CR-7505-D1 


‘} PRA Raert age PON ‘ 
‘?. G-E indoor-type light 
wr * source CR-7500-Ar 
furnished either with 
f ‘ or without separate 
a transformer for sup- 
plying low voltage 


Pe ae 





Tete... 


Ly 


see! 





G-E d-c. photoelectric 
relay unit CR-7505-Bi 


wpe: 





INDOORS 
OUT--Let GE 


PHOTOELECTRIC EQUIPMENT 


work its practical magic for you 


PEDESTAL-MOUNTED photoelectric relay, entirely _ self- 

contained, and adjustable for the sensitive control of factory 

or office illumination; a new d-c. photoelectric relay— 
slightly larger, but in general appearance similar to the familiar 
CR-7505-A2 a-c. unit; a weatherproof, self-contained photoelectric 
relay; complete light sources for outdoor and indoor installations. 
These are the new and important additions to the line of photo- 
electric equipment manufactured by General Electric. 


Each unit in this extended line is built with the same painstaking 
attention to detail that characterizes every piece of General Electric 
control equipment. Each unit is ready the day you receive it to go 
to work for you—to bring its practical magic into operation on 


your production line, in your office, or at scattered points about 
your factory. 


You are invited to write to-day for complete information. And, if you will 
indicate your particular problem, G-E engineers will be glad to cooperate with 
you in its solution—photoelectrically. 





G-E a-c. photoelectric relay unit CR-7505-C2, G-E outdoor light source 
self-contained and designed for all-weather CR-7500-B1 complete with 
use out of doors self-contained transformer 


301-62 


-ENERAL@® ELECTRIC 


A E S$ ENGINEERING or Ves PRINCIPAL oy ee a te 
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' KINGSTON 
. 1) Woon help You 
/ WI 

‘production 
Problems — 


if 
iS 


Wy 





Kingston is ideally equipped to render an un- 
usual type of specialized service to radio manu- 
facturers. Here are five great manufacturing 
plants, with adequate facilities for prompt, 
economical production. Here also, is a sea- 
soned engineering staff, with the experience 
and an ability to assist in problems of design- 


ing and construction. 


In fact, Kingston has for thirty years rendered 
a specialized mechanical and electrical manu- 
facturing service to manufacturers which has 
simplified their production problems and re- 
duced their production costs. 


Hie 


nn /- " 


Kingston Products Corporation 


Bring your radio 
problems to Kings- 
Our produc- 


tion facilities are 


ton. 


at your command. 

Our engineering 

staff is ready to 
work with you. 


Kokomo, Indiana 


KINGSTON 


Specialists 1m Power Trans - 
former Filter Condensers, Reads 














PULL 





Special Wires—Cords—Cables 


Manufactured exclusively 
in *our own plant for the 
Radio and _ Electronics 
Industries. Material fab- 
ricated to all recognized 
standards or your specifi- 
cations. 





oo 





Attachment Cords 
Hook up Wire 
Low Capitance Leads 
High Tension Leads 
Microphone Cables 
Multi-Conductor 
Harnesses 
Shielded Leads and 
Cables 
Lacquered Leads 
and Conductors 








Lasting quality with 
dependable service. 


Gavitt Manufacturing Co., Inc. 
Office and Works 


Brookfield, Mass. 
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INSULATED STAPLES 


For Wiring 


Designed for use on all low voltage circuits 
of interior wiring, such as aerial, ground 
and cabinet wires for radio, telephone, 
telegraph, messenger call, annunciator 
and bell work, automobile starting, light- 
ing and ignition wiring, and air-craft 
wiring. 


The insulation on these staples gives an added 
protection from leaks on grounds on the wiring. 
When used in damp places it also protects the 
braiding on the wire from rust or corrosion of 
the staple. 






BLAKE SIGNAL & 


MFG. CO. 
221 High St. 


Boston, Mass. 
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77 The New Standard of 


“ Performance 


iks ai thaoaiale ATO industry stands still—each year new products are brought 
Fa. E.aud Standard 4. N forth—new features are incorporated in old models and new 
standards of performance and efficiency are reached. This is the result 
of constant striving for leadership and is the foundation of any manu- 

facturing success. 





The fact that thousands of manufacturers—those who are recognized 

‘ as the most progressive in their industries—are now using Shakeproof 
-_) Lock Washers on their products is proof that this positive locking 
Type 11. External method is contributing to industrial progress. The twisted steel 
and Nuts teeth of Shakeproof bite into both the nut and work surface and only 
applied force can release their hold. This means absolutely tight 

connections that cannot shake loose and makes possible the new 


high standards of performance that so many industries have attained. 


“ww 


Py; Test Shakeproof Lock Washers on your product and you will im- 

a | mediately realize the great benefit they bring you. Improved per- 

Wee Do ye formance—lower assembly costs and fewer customer complaints are 
For all Countersunk 


——— certain when your product is Shakeproof equipped. Free samples of any 


— 


(as type and size will be furnished on request—send for a supply today! 


1,604,122 
1,697,954 
, ‘ Other patent; 
= we == LockWasher Company 
ee . 
Type 20 "It’s the 
ee pectin BE comcsa {Division of Illinois Tool Works} Twisted : 
‘ 10 an ecirhiadi or . . . u 
2539 North Keeler Avenue, Chicago, Illinois LOCK” 
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VITROHM (WL) RESISTORS 


Quantity — One 





i‘ your resistor requirements are modest 
in quantity, and if you have been using 
home-made or other resistors because the 
question of cost deterred you from using 
the best, we would appreciate quoting on 
your requirements. 


re 


The pitchrod deter- 

mines the accuracy 

of winding wire on 
tubes 









© 


OO) 


The tension of the 
wire must be correct 


A million VITROHM @ RE- 
SISTORS are made one at 


a time. 


Each individual 


resistor is carefully wound, 
thoroughly protected with 
enamel, and accurately 


tested. 


Each resistor is 


truly “hand-made” with all 





Lack of accuracy In 
pitch or tension will 
cause shorted turns 


advantages 
of large 
production. 
May we re- 
ceive your 
next order 
of “Quantity 
— One”? 





if a perfect winding 
like this Is to result 


WARD LEONARD 


“Swimming” of wire 
after one coat of 
enamel is fused on 


Control of these fac- 
tors is perfect. Two 
wire sizes are often 
wound on one tube. 


ELECTRIC Gam 


Mount Vernon, New York 


. . . € 
YAY DMO LLL jor more than 39D years 











Taylor High Voltage 
RESISTORS 














HE TAYLOR High Voltage Resistors provide the ideal 

arrangement for high-tension voltmeter multipliers to 
accurately determine constant, ripple or sinusoidal keno- 
tron rectified voltages. 
The illustration (above) shows a 150,000 volt installation 
employed at the Bureau of Standards, Washington, D. C., 
which does not draw enough current to interfere with 
the operation of X-Ray or kenotron tubes. 
By the employment of proper auxiliary apparatus and 
correction charts an accuracy of 0.01% is obtained. This 
system of measuring high potentials is not affected by 
atmospheric conditions and eliminates the use of the spark 
gap, spectrographs, and primary voltage measurements. 
As the resistors are carefully protected by corona cases 
it is possible to make measurements of potentials up to 
300,000 volts or more. 
Readings may be made by associate apparatus such as a 
D’Arsonval movement (milliammeter or high resistance 
voltmeter) or remotely by the use of a Leeds and North- 
rup recorder. 


Write for our Bulletin 200-K 


|Shalleross Mig. Company ff 


“7 WIRE WOUNG 
_. ELECTRICAL SPECIALTIES 





ACCURATE i 
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. mag RESISTORS 
a a = 700 PARKER AVENUE 47" 
. -Collingdale, Pa. 
Pe 
PETTITTE ELE 
January 


« 
electronics 
will be the 
Forecast and Trends Issue 
+ 


Forms close December 26 
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Ultra Sensitive 
Semi-Suspended Meters 


Suitable for experimental work 


with Phuto Electric Cells 


Currents as low as .003 Microampere can be meas- 
ured. Suitable multipliers can be added to extend 
the range to any desired value, controlled by a well 
designed selector switch. 

These meters can also be supplied in type 507 and 
type 505. 


Write for information. 


RAWSON 


ELECTRICAL INSTRUMENT Co. 
Incorporated 1918 


Cambridge 39, Mass. 


Mid Western Representative 


Earl N. Webber 
Daily News Bldg., Chicago 


BRANCH 
91 Seventh Ave., 
New York City 


TUE | 
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(Actual Size) 
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BY-PASS CONDENSER 


Again Fast has anticipated the industry’s 
needs... and offers this tiny by-pass con- 
denser which conserves chassis space, 
assembling time, and first cost. Completely 
enclosed. Moisture proof. ..leak proof... 
trouble proof. 














Quick deliveries on any quantity. 
Samples and specifications on request. 


FAST 


Specialists in Radio Condensers 


JOHN E. FAST & CO. 
3123 N. Crawford Ave., Chicaao, iil. 
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new principles | 
introduced by the 


CENCO-HYPERVAC 
HIGH VACUUM PUMP 


Instantaneous exhaustion of large volumes 
from atmospheric pressure to tenths of a micron 
mercury pressure is a new accomplishment for 
oil pumps originating with and introduced by 
the Cenco-Hypervac pump. 





For the information of engineers, Hypervac high 
speed exhaust is a product of four new principles 
of vacuum engineering—the combination of a 
large volume piston roughing stage with a 
Cenco rotary finishing stage . . . complete 
vacuum sealing of finishing stage . . . adapta- 
tion of pump shell to air cooling by conduction 
and radiation to effect a lower running tempera- 
ture . . . automatic pre-rectification of all oil 
which contacts the rotary finishing stage. 


Wherever applied Cenco-Hypervac pumps are 
reducing time costs in production and improving 
products by delivering lower pressures. 


For specifications and prices address the Central 
Scientific Company, 460 East Ohio Street, 
Chicago, Illinois. 


CENTRAL, SCIENTIFIC COMPANY 
CENCO HIGH (jij VACUUM PUMPS 


Hyvac Megavac Super } vac Rotovac Hypervac 


New YorkK - Boston - CHICAG O-ToRONTO-LOS ANGELES 
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Ellis sean 


— a 
Best in Performance 


Everybody who has seen Ellis Microphones has commented 
on the exceptional beauty of workmanship—AND every- 
body who has used the Ellis Microphone h as acclaimedit of 
outstanding performance. 

A complete line of two-button microphones for indoor and 
outdoor Public Address systems, Radio Broadcasting, an 
Home Recording, available in several models at $25.00, .00 
and $75.00 list. Also a complete line of stands, cables, and 
other accessories. New two-button Hand-Mike now ready. 
Have you seen our new DEMOUNTABLE Microphone? 


ELLIS ELECTRICAL LABORATORY 


Seles Corporation a. 
icogo, linets 





337 WEST MADISON ST. 











A Photoelectric Cell 


designed for industrial application 


The VISITRON Type “A” Photoelectric 
Cell, with ite high sensitivity and sical 
sturdiness is ideal for use in industrial con- 
trol devices. HIGH SENSITIVITY insures 
faithful operation, and makes possible the 
detection of tae changes in color or light 
intensity. PHYSICAL STURDINESS permits 
application under unfavorable conditions. 
For full details write for our descriptive 
bulletin, No. 119. 








1810 GRACE ST. CHICAGO, ILL. 














STANDARD 


MICA 


SHAPES 


Accurately cut to size and mi- 
crometered to thickness, special 
and intricate shapes available. 


Tar Heel Mica is used by many 
prominent concerns—its excellent 
quality making it especially suit- 
able for even the most exacting 
requirements. 


The Tar Heel Mica Co. 


Miners and Manufacturers 
Plumtree, North Carolina 

























NEW! 1000, 5000 and 10,000 Volts. 
%, 1 amp. Renewable, to protect power tube, recti- 
fiers, amplifiers, ete. Low-Voltage line: 1/100, 
1/32, 1/16, %, %, %, %, 1 and 2 amps. For galvano- 
meters, milliameters, instruments, etc. 


1/16, %, %, %, 


Send today for our new catalog. 
Littelfuse Laboratories, 1772 Wilson Ave., Chicago 
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a comprehensive treatise 
on mercury arc rectifier 
principles and practice 





This book gives an exhaustive and authori- 
tative discussion of mercury arc and 
thermionic rectifiers, with a detailed con- 
sideration of the circuits in which they 
are used. 


Principles of 
Mercury Arc 
Rectifiers 
and their 
Circuits 


by DAVID CHANDLER PRINCE 
Research Engineer, General Electric Co. 
and FRANCIS BROOKE VOGDES 
Research Laboratory, General Electric Co. 


233 pages, 6x9, 155 illustrations, $3.00 





HE first part of this book begins with a discussion of 

the physics of several simple types of rectifiers and 

ends with the mercury arc rectifier. In this first sec- 
tion of the book the authors have included the results of the 
labors of many workers as well as a description of their own 
work. No attempt is made to describe all the various types 
of rectifiers which are in use. The principal object is to give 
as clear an explanation of the action of the mercury arc 
rectifier as possible, and the other rectifiers which are dis- 
cussed are considered because they illustrate in a striking 
manner certain phenomena occurring in the mercury device. 
The second part of the book deals, in the main, with the in- 
volved problems which predominate in high-power recti- 
fier practice. 


The authors have selected such mathematical processes as 
best set forth the physical conceptions of the problems dis- 
cussed; thus, to a certain extent, lengthy algebraic trans- 
formations have been eliminated. 


CONTENTS: I. Kenotron Rectifiers; II. Tungar Rectifiers; III. 
Construction of Mercury Arc Rectifiers; IV. Theory of Mercury Arc 
Rectifiers; V. Some Physical Properties of Mercury Are Rectifiers: 
VI. Are Back of Mercury Arc Rectifiers; VII. Fundamental Wave 
Shapes of Rectifiers, Ideal Cases with Impedanceless Transformers: 
VIII. Regulation of Rectifiers Due to Reactance, General Methods 
of Attacking Problem; IX. Regulation of Rectifiers Having all Their 
Reactance in Secondary Windings: X. Regulation of Double Three- 
phase Rectifiers with Reactance in the Primaries or Supply Lines: 
XI. Regulation of Six-phase Rectifiers with Reactance in the 
Primaries of Supply Lines; XII. Special Regulation Problems and 
Compounding of Rectifiers; XIII. Effect of Resistance on Wave 
Shapes, Interphase Transformer and Choke Exc ting Currents. 


Examine this book for 10 days FREE 
Without cost or obligation to you this book will be sent so that 
you can examine it carefully for ten days. Pay for or return it 
only after you have seen what value the book holds for you. 


Send the coupon today. 












FREE EXAMINATION COUPON 








McGraw-Hill Book Company, Inc., 370 Seventh Avenue, New York. 


You may send me a copy of Prince and Vogdes—Principles of Mercury Arc 
Rectifiers and Their Circuits for 10 days’ free examination. At the end of 
that time I agree to remit the price of $3.00 or return the book postpaid. 

ee cain aie 


Home Address 
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(Books sent on approval to retail purchasers in U. S. and Canada — ‘eas 
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Acme Wire Propuwcrs 


Parvolt Filter and By-Pass Condensers 
Coils — Magnet Wire Wound 
Varnished Insulations 
Magnet Wire — All Insulations 





All products made to Recognized Com- 
mercial Standards, including those of: 
National Electric Mfrs. Assn. 
Radio Manufacturers’ Assn. 
American Society for Testing Materials 





For more than 25 years manufacturers 
and suppliers to the largest and most 
discriminating users. 


THE ACME WIRE Co. 


NEW HAVEN, CONN. 





Branch Offices 
New York Cleveland 
52 Vanderbilt Ave. Guardian Bldg. 
Chicago 
842 N. Michigan Ave. 





UL 








T“AQUADAG” 


The ideal resistance | 
material for volume 
controls, grid-leaks and 
other forms of variable 
and fixed resistors. 
Send for Technical Bulletin on 


**Aquadag’ as a Resistance 
Material.” 


ACHESON OILDAG COMPANY 
PORT HURON, MICH. 






































a If it’s RADIO TUBE 
““ or INCANDESCENT LAMP 
MACHINERY, consult 





EISLER ELECTRIC 
CORPORATION 
756 SOUTH 13TH STREET 
NEWARK, N. J. 
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Actual size—and enlarged view of 
Alco Magnesia Insulating Parts 


MAGNESIA | 
MEMBERS 


for Tube Construction 


|. Alco Magnesia (Pure 
MgO) insulation members 
possess the highest possible 
magnesia content. The 
extreme purity of the ma- 
terial is an outstanding 
feature of these members. 


2. Made to unusually close 
tolerances. Individually 
gauged. 

3. Precision machined with 
square cut ends. The elimi- 
nation of broken ends is a 


detail appreciated by tube 
manufacturers. 


4. These extruded pure mag- 
nesia insulating parts meet 
the particular requirements 
of manufacturers of supe- 
rior tubes. 


Inquiries should be accompanied 
by samples and drawings. 


AMERICAN 
MAGNESIA and LAVA 
CORPORATION 
CHATTANOOGA, TENNESSEE 


27 











students to operate. 





Modulated 50,000 Cycles per Sec. 
Unretouched Photograph 


The only Stabilized Oscilloscope without frequency distortion. 
Complete to the last degree. 
savant. For lecture, classroom and laboratory. 


The Visualization of Periodic Variables 
Is possible with the 


Bevert-Reica Siabitizea Vscittoscope 


A most powerful tool in the research laboratories investigating oscillatory phenomena 
such as: Radio currents, audio speech and music, light valves, hum, interference, 
biological functions, etc., etc. 


See The Review of Scientific Instruments, April 1930, pages 227-36, or write for reprint. 


R. C. BURT SCIENTIFIC LABORATORIES 


890-900 East California Street, Pasadena, California 


Simple enough for 
A delight to the most advanced 











AMPLIFIERS FOR ALL PURPOSES 
Photo Cell, Microphone, Public Address, etc. 


This Company specializes in the design and 
manufacture of Audio Frequency Ampli- 
fiers. Your problems are solicited. 


New Low PRICES ON Stock MODELS 





SPECIFICATIONS 


Number of stages—3 

Maximum undistorted output—l0 watts 

Tubes required—)—’27, 2—’26,—2—’50,—-2—’81. 
Input signal for maximum output—0.2 volts. 
Gain at 1000 cycles—68 db. 

Power consumption—160 watts. 





Supply voltage 105-120 volts, 50-60 cycles A.C. 


Descriptive literature will be sent on request. 


GENERAL AMPLIFIER COMPANY 
27 Commercial Ave. Cambridge, Mass. 
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FOREST 





RECTIFIER 


Chosen by prominent broadcasting sta- 
tions, sound recording studios and sound 
theatres for its superior performance 
. . . especially desirable for its absence 
of hum, noise and moving parts. 


You simply turn a switch to convert a 110 or 220 vy. 


A.C. into a full wave, fully filtered D.C. Replaces 
battery current . . . interchangeable with your present 
storage battery ... built in several types ... adapted 


to every sound equipment requirement. Glad to send you 
complete information. 


FOREST ELECTRIC CORP. 


New and Wilsey St., Newark, N. J. 
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Gilby Specializes in Pure 
Nickel for Electron Tubes 


Nickel of the highest commercial purity, free from 
Cobalt, in wire, ribbon and sheets for plates, cathodes, 
support wires, etc. 

Gilby Pure Nickel Filament Wire is STANDARD 
with many outstanding manufacturers. 

Gilby Resistance Material available in wire, sheet 
and strip of every recognized alloy—bare, enameled, 
cotton covered and silk covered. 


GILBY WIRE COMPANY 


Wilbur B. Driver, Pres. 
Newark New Jersey 
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es PINE Mica——% 


Accurately Processed from the Particular 
Type and Quality of PURE MICAto meet 
your requirements, ECONOMICALLY 





Adequate Resources. Cut, Stamped and 
Technical Processing. Died Patterns. 
Insulation Engineering. Dies for Special Shapes. 
Prompt Deliveries. Stove Mica. 


Uncut Mica in India Gradings. 











Permit us to Advise and Quote on Your Mica Needs 


SPRUCE PINE MICA CO. 


Spruce Pine—————North Carolina 
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| PROFESSIONAL SERVICES 


: Consulting—Patents—Design—Measurements 


: in 
Radio, Audio, Sound, Electronic Applications 
aS y, 


AMY, ACEVES & KING, Inc. PATENTS ROBERT S 
Consulting Engineers WM. G. H. FINCH . KRUSE, E. E. 


Inventors of The Multicoupler Antenna 


eal 
' 




















System for apartment houses. Patent Attorney Consultant to Radio Manufacturers 
Specializing in Radio Design—Test— ( Registered U. 8. & Canada) and Stations 
Development. Mem. I. R. E. Mem. A. 1. E. E. 
65 W. 42nd St.. New York City 303 Fifth Ave., New York 103 Meadowbrook Road Telephone 


’Phone: Longacre 6622. Bogardus 1263 West Hartford, Conn. Hartford 4-5327 











R. C. BURT, E. E., PHD. NICHOLAS HEYMAN, M. E. H. R. VAN DEVENTER 
F AND ASSOCIATES Consulting Industrial Engineer 


PATENTS 
ne Se Specializing in Light-Sensitive devices. Sound Pictures, Television, Photo Cells 
si : akers of Scientific : P ° : A 
Designers SS ' . Engineering—Sales—Service Consulting Engineer — Patent Attorney 
900 East California St., Pasadena, Cal. Verona. N. J. Verona 5725 342 Madison Ave., New York 











P ELECTRON RESEARCH W. J. HITCHCOCK SAMUEL WEIN 
4 LABORATORY 


CONSULTING VACUUM TUBE Specialist in oe Sensitive Cells for 
Vacuum tube and photocell oa. ENGINEER years. 
Radio and audio frequency measurements of Consultant in Design, Manufacture and 
and design of all kinds. APPLICATIONS :: RESEARCH Applications. Complete Technical and 
HOWARD E. RHODES srecpamanagen Patent Library. 
Garden City, Y. 203 Alexander Avenue, Scotia, N. Y. 


1985 Davidson Ave., New York City 














é ELECTRICAL TESTING JENKINS & ADAIR, INC. 


THE J. G. WHI 
LABORATORIES J oe 


Engineers 




















Pe T > Designers, developers, and manufacturers ENGINEERING CORPORATION 
‘ TUBE TESTING of accessories and essentials for recording. ENGINEERS—CONSTRUCT 

= Electrical—Mechanical—Chemical and broadcasting and testing at sound fre- INGINEERS—CONSTRUCTORS 
is Bigeryremecce- Berman pennant mee | . Builders of New York Radio Central 

‘a Inspection at manufacturers’ plants. 3333 Belmont Avenue, Chicago, U. S. A. : 

g 80th St. and East End Ave., New York Cable Address: Jenkadair Telephone: Keystone 2130 43 Exchange Place, New York City 
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sveveveneveensaneceveeesenenecasensessveveccesenenuoneesveverenessseroessossnnennestas 
WANTED J 
“6 hlicht” Rat a oe PATENTS 
iy : earc 1g a es ANYTHING within reason that is wanted in F ; 
2 : the industry served by Electronics can be Time counts in applying for patents. 
# : El ‘ quickly located through bringing it to the Don’t risk delay in protecting your 
c > 3% 3 f men whose interest ides Se skete 
ys ectronics attention of thousands o » interest ideas. Send sketch or model for 
‘ Ma gent because this is the business paper instructions or write for FREE 
* Al * ” 
54 K = ¢ . book, “How to Obtain a Patent, 
¥ : UN DISPLAYED: —oCCooOGuoeS=S=e=eeeEEsS a and Record of Invention’ form. 
5 > Positions Wanted—5 cents a word, mini- POSITIONS WANTED Me charge for information ge how 
3 : mum charge—$1.00 an insertion. : to proceed. Communications strictly 
. - F eae ett jailed’ on ee _ ‘ confidential. Prompt, careful effi- 
7 : Positions Vacant and other classifications— ARE you available for employment? Are you cient service. Clarence A. O’Brien. 
% : 10 cents a word, minimum charge $2.00 ; thinking of jmaking a —— Pa —— Registered Patent Attorney, 516B 
Ss : in insertion. Allow 10 words for box et i ee ae ewe: Security Savings and Commercial 
> = ddres y £ F -harge r- J: ? ‘ < Ss ’ " . : ‘ ° M 
= meron 2 I i cpmamaaiaas charge for 10 under this heading can render you invaluable Bank Building. (Directly across 
€ replies. service in bringing your qualifications to the street from Patent Office). Wash- 
Discount of 10% for payment in advance attention of many readers of Electronics, who ington, D. C. 
on 4 consecutive insertions of undis- ean undoubtedly offer you the employment 
slaved advertisaménts ; : desired rn TI 
Pr ea—40 co . vente ; > —f7 Es 4 _S) * 
posals cents a line. SALES ENGINEER HOTOELECTRIC CELLS 
By Dr. N. R. Campbell & Dorothy Ritchie. 
DISPLAYED: with thorough grounding in electronic and lan ak h auniels, Slane 
? ; ; ae : associated devices seeks opportunity of ccentins  Ttieaweled , $4.50 
‘e is sold by the “inch,”’ with 30 inches effecting contact with concern seeking to 3 Beggs ‘ Seiusianien 
page. (An “‘inch’’ measures approx- increase its outlet in the metropolitan ELEVISION John L. Baird 
ely 1 inch high by 2% inches wide.) territory. Have desirable following insur- By S. A. Moseley and H. J. Barton Chapple 
es are from $5.00 to $3.00 an inch, ing immediate results. History, latest theories and developments 
ding on the total space used. PW-7, Electronics Illustrated. $2.50 cs : men 
; Tenth Ave. at 36th St., New York City Isaac Pitman & Sons, 2 W. 45th St., N. Y 
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SPECIALISTS 


Model work 


and the Quantity Production of High 
Grade Instruments. 





For 35 years we have been manufacturing electrical 
and mechanical devices. We would be pleased to 
estimate on your requirements. 


Front View of Walker Propeller Log Without Case 





Ship propeller log re- 
cently completed by us. This instrument was 


designed by Mr. George Walker. It indicates 
the exact number of revolutions of each pro- 
peller shaft for the previous minute, the aver- 
age of both shafts and the total propeller 
miles traveled by the ship. 


FOOTE PIERSON 
& CO., Inc. 


Manufacturers of electrical and mechanical devices and 


instruments of precision 


75 Hudson Street, Newark, N. J. 


James H. McGraw, Chairman of the Board 
MALCOLM MTIR, President 

JaMES H. McGraw, Jn., Vice-Pres. and Treas. Haro_p W. MCGRAW, Vice-President 
EpwARD J. MEHREN, Vice-President 
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M. E. HERRING 


Publishing Director 


M. CLEMENTS 


Sales Manager 
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Ss) , ecial tube 
pocnufacturing 





Engineering 
and 
Production 
Facilities 
devoted 
exclusively 
to 
Custom 


Tube 


manufacture 


Illustration Shows 
Taylor—845-B 
50 Watt Tube 


The demand for special tubes for RADIO, 
AUDIO, V1ISIO—commercial and_ industrial 
uses has greatly increased due to the rapid 
expansion of the electronics industries. “That we 
could be of a particular service to the Industry 
we have devoted our entire resources to its out- 
of-the-ordinary tube needs. 


The tubes we produce are of special design for 
specific equipment, including heavy duty tubes 
which decrease failure possibilities under extreme 
loads, etc. We have the engineering talent and 
production facilities to successfully meet every 
requirement. 


The complete cooperation of our entire organi- 
zation will be extended to you. 


We Build Heavy Duty Matched Tubes in- 
cluding the following types—250, 281, 866, 
845-B, and 210. 


Submit your tube problems and we will be 
g'ad to quote prices. 





VACUUM PRODUCTS CO., INC. 
1500 N. Ogden Ave. 
CHICAGO 





NEW STANDARDS OF PERFECTION 





| HE policy of Inca, ever since the inception of the 


company, has been to build not only good products 
but to build them better than ever before. 


In the consummation of this policy Inca research 
laboratories and engineering staff contribute knowledge 
and experience accumulated over a period of many 
years. Modern facilities and a new plant provide 


quality production with speed, accuracy and economy. 


The results speak for themselves. Inca magnet wire 
, and coils, in their wide use in the radio and electrical 
ay fields today, tell their own story of achievement. They 
ANN have set a new standard of perfection. These results 
presage still further development, and the announce= 

INGA ‘ 


ment of new Inca products will soon be made. 
Symbolic of the best in 


the copper wire 4 
industry Expect the best from Inca. 





It is always a pleasure for Inca engineers to give you the benefit of their knowledge, facilities and experience 





NATIONAL ELECTRIC PRODUCTS CORPORATION 
Inca Manufacturing Division 
Copper Wire Products — Fort Wayne, Indiana 
EASTERN OFFICE: Newark, New Jersey + Industrial Office Building 
WESTERN PLANT AND OFFICE: 1547 Venice Blvd., Los Angeles. Cal. 
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